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Introduction 


Welcome to the CM-FS2 microcomputer-based flight simulator, This 
simulator runs on the Commodore 64 computer wilh single floppy disk drive. 
It offers alrcraft {Ilght simulation that considers 47 Important alrcratt 








Tons 


29 , 


U/ CR wad ; Fe characteristics and provides an oul-t a-win 0 “ts using a 3D dynamic 
shaded color graphics flight display. xtehsive ght controls (accessible 
Drotroatn f< using keyboard or Joystick) and minimum VFR and IFR Instrumentation as 


specified by the FAA (displayed on the screen) are Included. 


The CM-FS2 simulates the Instruments and flght characteristics of a Pipery., lr 
PA-28-181 Archer Il; asingle engine, 148 mph, non-retractable gear alrcran- ly 
equipped with a good set of avionics. This alrcrat was chosen because 

offers good performance yet Is simple (Ithas no retractable gear orconstant 

speed prop) and Is easy to fly, 


In addition to fight simulation, CM-FS2 Includes the "WWI Ace" gama. This 
uw 4 game equips the plane with bombs, machine-guns and a radar screen and 
St. Jie, provides an entertaining match of plot skill and Strategy against computer 
controllod enemy alreralt, 


his Is a SubLOGIC second-genoratlon flight simulator. The Mickering black 
and while lIne-drawing graphics of the first-generation simulators are 
replaced by solld, shaded color graphics. Flight Instruments now JookJike 
“the real thing’ rather than simply being adequate. The flying environment 


fi per oe CL~ 1/7 AM 
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. fo £7 Pe am also Is Improved. The small “world” of a few hundred square miles Is 
/ replaced by a world that Is more than ten-thousand by len-thousand miles 

WV. £ ' llig@e., La. ga end square and encompasses the whole continental United States with a 
ads resolution finer than 2.5 Inches, Flight Simulator Il now includes more than 

elghty alrports, winds, clouds, time of day (for day, dusk, and night flight), 
ate. and navigation alds. . 
2 Aydi e added features make the alrcraft much more difficult to fly than 
war 4 first-generation simulators, 80 as @ convenience to new pilots, two flight 


oa : 4 AN, P Ci, Lo nlaty modes are provided, The easy mode makes 2, Ircraft very forgiving of 
eo 5 flight control, engine control, and navigation b Mere The reality mode 


real Ly e rel alle. adds more sophisticated flight simulation factors. 
SLIM @ rex, (Afiorert 
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The simulator will now be described, Alay Jn will be covered in the Noh F d Train! i 
Quick Test Filght section so youcan. ue program running andtheplane * —-FIght Train en ‘clei hi 
_ olf the ground. Controls, Instruments, flight techniques and navigation then ° The FS2 Is useful In many flight training areas (navigation, visual 
will be covered In detail. | : : Orlentation, and Mustration of Nght fundamentals), Although the simulator Ig 
ith, bbe b entertaining and MMos Purprisingly lke a'roal airplane, there Is NO substitute 
4 a Le lor a good hight training course that Includes ground school and Night time 


In real alrcraft, , rd Miter ied 
aie . 

The regulations regaedien the logging of simulated Instrument approaches 

(for general avialion peer FAA Regulations Part 61,57) are hazy, °& 

SubLOGIC Is pursul! g the topic of acceplance and &pproval by the FAA . 

perhaps with the addition of Night contro! hardware), 


ht aub 
“Jashnwh | SA, 












Its not a thorough fight Instruction course. Further training handbooks and 


maps ar@ available at FBOs (Fixed Base Operators) of Night training 
schools al most alrports, They may also be oblalned directly from mail-order 
Suppllers such as Sporty's Pilot Shop, Clermont County Airport, Batavia, 
Ohio 45103, (51 3) 732-2411, The following publications are recommended: 
For the Novice Pilot with No. Manuals Yet: 


Flight Training Handbook. 1980 revision. U.S. Department of 
Transportation, Federal Aviation Administration. 


Aviation Fundamentals. 6th Editlon. Jeppesen Sanderson, Inc. 
Instrument Flying Handbook. 1980 revision. U.S. Department of 
Transportation, Federal Aviation Administration, 
For All Pilots: 
Aitman's information Manual. Latest edition. Aero Publishers Inc. 
Seattle Sectional Aeronautical Chart 
Los Angeles Sectional Aeronautical Chart 
New York Sectional Aeronautical Chart 
Chicago Sectional Aeronautical Char 


rv,.’. a 
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SY~n wil b ; 
Before fafer Into alrcratt controls and Instrumentation, K's 8 good Wea lo’ 
gel the simulator running. The startup procedures now will be covered, 


System Requirements 








The following equipment Is required; 


stich 1, Commodore 64 computer. 
Ww er btn oe 2, 1451 or compatible disk drive. 
wrk 3. A television or monitor. 


The following equipment Is optional: . 
4. One or two joysticks, +. 


~ Joystick Setup oo 


AJoystick can be used for alleron and elevator control. A second Joystckean | 


be used lor throttle control, 


Plug the leh Joystick Into “control port 1°onthe right side of the Commodore 
64, and tha right Joystick (If used) Into “control port 2." You must enter FS2’s 
edilor to lurn on the Joysticks. See the Cusiom Simulator Modes section 
for operation of the edilor. The section on Joystick Control explains 
Joystick functions. If you are Just getting started with the simulator, use 
keyboard controls until you get famillarized, All examples use keyboard 
entry, and a joyatick will Just confuse matters, 


i 
Joy yhut uch 
Quvtrnskile  apthe sy 


Booting Up the Disk 


Insert the disk Into the disk drive (drive °8") and type: LOAD “e °,8,1(return), 
The program then requires about 3 minutes to load. 


z Bin bial 
a Unto Bob fd 


Preliminary Adjustments : : 


The FS2 fllght simulator Is at lls best when displayad on acomposile éetoe 
monitor, Black and while (or other monochromo) monitors canalsobe used, 
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writs), Scenery colors will be modified fo Deg bul. four ire tua TyDs. 


. A Quick Test Flight 


The following steps are presented to get you flying as quickly as possible, 
This procedure gives anidea of whal the simulator is all about and satisfies 


(he natural urge to take (he plane out for Ils firet flight without reading the 
alrplane Might manual first. - . 


1, Boot the disk as oullined In the Booting Up the Disk section. 
.2, When the Instrument panel and startup menu appears, press the Akey 
: you have a color monitor or B for a black and white (or monochrome) 
~ monitor, « ' Od ho ca 
On the second cen menu page, press A for an automatic demo 
_ (reboot to get out of It) or press B to continue the lest fight. 
4, You are now on the runway al Melgs Fleld In Chicago (a small airport on 
a peninsula, surrounded by Lake Michigan), Press 5 followed by F, This 
Is a Vew out the left side of the alrplane. Notice the wing al the bottom 
- of the 3D view on the screen. 
5. Press 5 followed by B. This is a view out the back of the plane. Notice the 
tall at the screen's canter, 
6. Press 5 followed by T. This reverts to forward view. 
7. Press B three times In rapid succession (no more than 1/2 second 
botween koypréessas), This ralses the elovator a bil. 
Press the ) key sixteen times In rapid succession, This 
Increases throttle to full, The plane will start rolling down the runway. 
The plane will lake off by Itself, It willbe visually obvious when you leave 
the ground. Once off the ground, press 5, then B to look out the back 
again. Press 5, then T for front view, Walch the fight Instruments. 
Alrspeed, allimeter and vertical velocity gauges will all show movement, 
Press F, The plane will start banking. You will nolice the horizon “tilting.” 
Don'tlet the bank get too ateep, Alter about 20 degrees of bank, pross 
G to neutralize the allerons and keep the plane In Its current bank. 


Com ont @ 204 ) © 6 





eee wy j 
' V1, Press E. The disk will become aclives @ Edllor System ts loaded. A Filgh* _strumentation, Radlos, and Visual Systems 


large monu will appear. This menuls —_ 3d to adjust! flightparameters,  , 
Hit the RETURN key many times, The arrow will sequence through two The FS2 has all Instruments and equipment required under FAA regulations 


edit pages with about forty adjustable parameters, Aller looking them ee parts 91.33, 91.24, and 91.52 for day and night visual Ilight rules (VFR) and 
over press E again to gat back Into flight mode, od day and night Instrument flight rules (IFR) under non-icing conditions, 
- 12. Nowpress H five tImes and walt for about one minute without Interfering Including flight within terminal control areas. A digital clock with an hours, 
with the controls, 5 minutes, seconds readout now |s accepted In place of 8 sweep second hand 
13. After acrash, the sImulator resets and retums you to the programmable for Instrument flight and Is used In the FS2. Figure 1 defines the simulators 
siaiin iceailon _ 30 display, flight Instruments and radios. The display scroen ls split 
; : horlzontally Into two sections: the upper 30 oul-the-windshleld ene and 
the lower hall Instrument panel and radio stack. 
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The Three-Dimensional Out-the-Window Display 









This Is a view out the alrcraft’s ies windshleld. Ground terrain, runways, 
a and the horizon are usually visible. In extreme cases (such as when 

Yi Sb, ay dk pe her 5 OKa2 performing aerobatics) only the sky or ground Is visible. 

Visual effects are very similar to those encountered In real flying. Golng 
through clouds causes the view to become completely white. On clear days, 


4 6 [th ws KA Ou the sky Is blue, Cloudy days result ina gray sky unless you break through 
3 the cloud layer to blue sky. 
fa Ad 
i : i The default viewing direction |s out the front windshield. You may also look at 
}/ Ing me perbs n the world lrom nine different Viewing angles (including left, right, and down) 
Wy baa he es (2 using the view selecior feature (see the Alrcraft Controls section lor detalls). 
The Standardized Instrument encier 
The six basic flight Instruments are grouped In the standardized Instrument 
cluster shown In Fig. 1. This cluster Includes: 
Hem Functlon 
, 1 . —-Alrspeed Indicator (Indicates alrspeed in knots), 
iy = J Gnd A 2,3 Attitude Indicator or arlificial horizon. 
2 L é, 4,5 Altimeter (altltude In feet above sea level, not above 
VISIT Jahn ground level). 
47,48 Tum coordinator, | 
(Mayre A. } 44,45,48 Heading indicator (directional gyro or gyro-compass). 
40 Veriical speed Indicator or rate of climb Indicator (reads in 


hundreds of fee! per minute), 
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1. Airspeed indicator (speed in knots) Gesch vind ig ker fr Aratryer 26. Fuel gauge selector arrow (points at tank irruse) 


2 Atutude indicator (artificial horizon) Flug lagen fn 2tisec 27. Oil pressure gauge 
ao 3. Bank indicator Kyeve. Ang ; 28. Oil temperature gauge 
| 4. Altitude sot knob (barometric pressure adjlsmtent Hol. a014M, 23. Digital ter 
-_ for the altimeter) A. frare ticle } (K~ff) 80. Sudigause 
le 5. Altimeter Hie itis cena” 31. Carb he . CARB H Is off, HEAT ts on. 
) VOR 1 S2. Mocure contro! indicator 


6 Omni-bearing selector knob Bassi frrriaheneg $3. . Throttle control indicator (-2, wol,, 
7. Course deviation indicator needle Kes bmcdorerge Mo Arh 34. Engine control console Melor- Poms le 





& Recprocal course selector Resi preteh Currin VOR2 °- Pee TEATS = ss | 
9. Ghdeslope needle Seb pe, (Marck : 3S. TO-FROM-OFF flag "i. | 
; 10a. Glideslope flag Shug br, Fig. u , 36. Reciprocal course selector | 
, 100. TO-FROM-OFF flag - 37. Course deviation indicator needle 
J 11. Course selector K orsnnky, ha 38. Omni-bearing selector knob 
Ta evator trim tab position indicator Cusfewth Heine seyrrams — So) Course selector 
13. Flaps-position indicator (Ca.de & lappn 40. Vertical speed indicator 
44. Magneticcompass Kemps (£ ) 41. RStGA Shot position Indicator 
1S. COM (communications) radio isd ee au , he Elevator contro! Position indicator 
"6. Outer, middle, and inner marker bse indicator lights Zth 6 “OS, 43. Rudder contol position indicator /\edem rv 47 
17. NAV (nangation) radio one Mand soba or] fer xX A Hieeai Yaar ud 
18. Distance méa¥iring equipment readout (nautical miles) eading Indicator : 
19. NAV radio two 44. si heading indicator 
4 45. Trim knob used to adjust gyro heading to 
a ae L : magnetic heading) 
» Cock <o 46. Heading indicat 
22. Ughts orvott indicator ot = Fowl ” 
<3. Magneto smich Position indicator Me ghd yun be Tum Coordinator 
24. LehnanK figs gauge 47. Shp indicator (ball) 
25. Rught tank fue! Suis 48. Tum coordinat 


= 49. Stall waming light 
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These instruments are arranged as (hey would be In nearly any alrcraft. The 
style of these Instruments varles from plane lo plane. The most modem les 
forms of these Instruments are used In this simulator, Br ae 





Ap ee a 9. Kevddt, A~ Uepor 
Alrspeed Indicator (Item 1) so Wem" CF on, Rast or, 

This Instrument measures alrspeed In knots, This !s an alr-pressura” yy, , 
activated gauge and Indicates the speed the alrcralt ls moving {through the...‘ , ree 


alr around It. This gauge does not show ground speod, Pr&ve Wh uel , 


Attitude Indicator or Artificial Horizon (Items 2,3) Flus iyL Uso diniot ran, Balt 


Lula yn anrerys , 

: The words artificial horizon summarize this instrument's function. Markings “ Mitte , 
fy Ab oe ly {aa onthe instrument's face ald you In determining the alrcralt's plichandbank 4:"- Fle yp tihf, 
attitudes. The center bar, when aligned with the horizon, Indicates stralght “= A 
initttee Ho: tone and evel flight. Bank markings al the edge of the Instrument (item 3) Indicate © vee alas 
Weide Me yf bt, 10, 20,30 and 60-degree banks. The bank Indicator (a small arrow at the top tag eg 

of the gauge) points to the bank markings. The arrowls stationary atthetop <*" A par flck 
of the gauge — the markings around the edge move. Horizontal markings - 
near the center Indicate nose-up and nose-down pitch angles. : 
: R Chun janeny 


Altimeter (Items 4,5) day 


Altitude In feet above sea level Is measured. This gauge Is read as aclock Wu Ll Com pags 
face with 10 Instead of 12 divisions. The small hand Indicates thousands of 1; 

leet, while the large hand Indicates hundreds. The FS2 altimeter has fine 2,a,/ Kerr 
20-foot Increments between the 100-foot markings. Almospherle pressure Ya 
operates this gauge. Barometric pressure changes caused by changes In |, 4 


@ Iwi) Kehr at My ws Von 
Harv ie prep, 


Coke nM un Hyde 
ber Murs ynr¢ 








ir sa + aM fest the weather can cause errors In the altitude reading, so pllots flying below reece oem 
H Ayah kriebes 18,000 feet mustoften calibrate thls gauge lo the barometric pressureolthe Kurr 
girspace through which they are flying, The small knob on the gauge (Item Ce) 
j { wo bus 4) Is used to set thd barometric pressure In the small square window on the 
uw face of the allimeter (near the °3°), The FS2's altlmeter can be adjusted for 9 eg Hid 
v > *f faglen barometric pressure by pressing the CTRL 8 key. A “8° appears onthe At” Hes uf. 
altimeter's adjustment knob to reference (his key. U ym gear. 4 Bi 


A small arrow near the outside of the gauge acts as the gauge’s “third hand” wat L 

which Indicates tens of (thousands of feat. Remember, thls gauge reads Di 
allitude above sea level, not ground level. Alan airport ata 750 It. elevation [e7e * 

the allimetor reads 750 ft. while sitting on the ground (alter barometric 
pressure adjustment), 


wn oN. SeJouys* ‘ 
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Turn Coordinator (Items 47,48) Ree 


The alrplane silhouette (lem 48) Indicates rate of toms Reo numerncal value 
Is presented on thjs gauge. Instead, a singta turn rate position Is marked. 
When the gauge aligns with the L or A, a 2-minute turn results (a turn rate of 
180 degrees per minute). The turn coordinator, unilke the turn Indicator 
gauge used In some planes, uses a 35-degree canted gyroscope thal 
reflects both bank and heading changos. Pitch, however, has no effect on 
thls gauge, 

The ball portion of the tum Indicator (Item 47) Is a slip/skid Indicator tha! 
Indicates the degree of alrcraft coordination. When the ball ls centered, the 
alrcraft's longitudinal axis Is parallel to the direction of flight and the flight is 
coordinated. Coordinated turns are the safest turns and require appropriate 
amounts of bank and yaw using ailerons and rudder, Some maneuvers 
(notably sips and skids) are not coordinated. These will be cavered In the 
Advanced Filght section. 


Heading Indicator or Directional Gyro (Items 44,45,46) 


This Is basically a gyroscopically-controlled compass. This compass Is 
much more responsive and steady than the magnetic compass (Ilem 14) 
which tends to bob around unless the alrcrat Is flying smooth, stralght, and 
Is not accelerating or decoleraling. The FS2’s heading Indicator shows both 


, Course (Item 46) and reciprocal course (item 44). The heading Indicator, 
being gyroscoplcally operated, has no Inherent direction seeking 


characteristics and must be set manually using the magnelic compass 
before a flight. Gyroscoplc procession and the earth's rotation cause the 
gyro-compass to drift over a short period of time, so the pilot should 
occasionally (al least a few limes per hour) adjust the gyro-compass lo. 
match the magnetic compass, The knob on the gauge (item 45) Is used for 
this adjustment. | 


The FS2’s heading Indicator can be set to {he current magnatic compass 
heading by pressing the CTRL D key. A "O° ls marked on (he heading 
Indicalor’s adjustment knob as a reference, Make sure the magnelic 
compass has settled down after a tum or alrspeed change to avoid an 
erroneous hedding setting. 


Aja p) 2a} Lie An 
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/ Vertical Speed Indicator (Item 40) ) 


Zi 4 Steig/ Si ik re uy — ‘This Instrument shows rate of climb or descent In hundreds of feet per 
uv fo) minute. This gauge operates on alr-pressure change and Is not adversely 
a & flected by absolute barometric pressure. New pilots are caulloned not to 
/ f “chase Mhils gauge In pursull of constant-altilude flight. The gauge lags .: 
= rt dsy Huth OCDE slightly behind the aircraft's responses and so will the pilot's responses If 
he Toe this gauge is chased. 


Other Instruments 


Magnetic Compass (Item 14) 


This Instrument appears at the top of the panel above the radios, This |Is a 
standard magnetic compass, It ls assumed to be magnelically-correct and 
requires no correction card to Interpret. The compass !s subject to lsogonic 
effects (variations In frve versus magnetic north), 


am SL 
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rb Heat Indicator (Item 31) 


This Indicator Indicates whether the carburetor heat Is turned onor ot. 
When off, the letters C.H, appear. When on, the word HEAT appears In 
orange letters. 


O, M, and | Lights (item 16) 
These Indicators are (he outer, middie, and Inner marker lights that are used 
‘on Instrument approaches.. 


Stall Warning Light (Item 49) 
This light Is activated when you drop to five knots above stall speed. 


| Engine Monitoring Instruments 
These Instruments Include: 


lam Function 
Omnl-Bearing Indicator with Glide Slope (Items 6 to 11) ‘P 
; ; an Kbe thn 24 Left fuel tank gauge. 
; . This Is a navigation and landing approach Instrument that Is used In / 95 Fuel tank selector Indicator (points to ght or left fuel 
Vv {vi wh ae, conjunction with the NAV radio and VOR stations. This Instrument and Its Ten caw gauge to lndicate current tank belng used). 
‘ .< operation will be explained In the World Navigation section. A second rf 26 Right fuel tank gauge. 
pe eo (Ln omnli-bearing Indicator (items 35 to 39) with no glide slope Is provided. Two 27 Oll pressure gauge (L and H stand for low and high). 
Ln dvr? NAV radios and omnl-bearing Indicalors are useful In navigation and greatly A aze - 28 Oil temperalure gauge (C and H stand for cold and hol). 
: Fae Simplity Instrument flight. 29 Digital tachometer Indicates engine RPM. 
r Ms ones 30 Suction gauge Indicates vacuum available to operate 
Clock (Item 21) : vacuum-driven gauges. 
This is a standard digital clock that measures hours, minutes and seconds. 
Un c This clock runs In real time. Under the 1982 Federal Aviation Regulations, a Radios 
: digital presentation qualifles for FR fllghtIn teuol an analog sweep second Six radios are provided: the NAV1 and NAV2 (navigation), COM 
hand'clock. (communication), OME (distance measuring equipment), ADF (automatic 
] This Indicator tells whether the alrcratt’s lights are on or off. The NAV radios (Items 17 and 19) ere used fo tune-in and Identity VOR 


_" Magnetos Indicator (Item 23) 
/ Kv acd gvuader This Indicatct shows the conditlon of the magneto switch (off, right, left, 


both, start). 


navigation alds (to be covered laler). These are 200-channel radios that 
recolve frequencies between 108.00 and 117.95 MHz with 50 kHz 
separation. These receivers control the omnl-bearing Indicators (Fig. 1, 
Items 6-11 and 35-39). The NAV1 radio controls the top omnl-bearing 
Indicator, and the NAV2 radio controls the bottom omni-bearing Indicator. 


\ 


ee a ee 
| The communication radio (Item 15)Isa3 _{sannol transcelver that covers 
= 3 '  frequencios between 118.00 and 135.95 MHz with 50 kHz separallon, The . 
ight simulator uses the COM radio as arecelvor only. Alrport, wealher, and 
approach Information can be recelved by tuning In Automatic Terminal 
Information Service (ATIS) which Is available near major alrports. The area 
maps give the ATIS frequencies for each alrport where ATIS Is available, 


The common trattic advisory lrequency |s listed for alrports with no ATIS, 


The OME radio (Item 18) Is tuned to the NAV1‘s VOR station. Its digits tell 
you how many naullcal miles from the VOR stallion you are. 


The ADF Is used to tune non-directlonal radio beacons (NOBs). When the 

ADF option Is selected using the editor, the bearing Indicator (the gauge 

used with the ADF recelver) takes the place of VOR2, and the ADF recelver 

replaces the NAV2radio. The ADF recelver covers the frequencies from 200 
.. kHz lo 999 kHz In 1 kHz Increments, 


aaa 
, Two additional radios are added for sake of completeness, An encoding 
{ allimeter is hidden behind the Instrument panel (80 ATC can check your 
. altitude), and an emergency locator transmilter!s mounted behind the back 
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a - Alreraft Controls 


The Commodore 64 Is an excellent computer, but Ils standard equipment 
unfortunately does not Include a control yoke, rudder pedals, and a throttle 
lever, Keyboard keys therefore are used as alrcralt controls, At first, thls 
may seemlike a poor way to control the alrcralt — one thal could nol possibly 
give you the feel of (he real controls. When properly arranged, however, 
keys give excellent controllability. The simulator also accepts Joysticks 
which add to control reallsm. 

m The simulator, like a real alrcratt, has many controls, but only the primary 
flight controls are needed to gat you flying. The best way to learn the 
simulalor’s controls Is to start with the primary flight controls. Other controls 
can be learned as needed after your lirst few flights. 


Primary Flight Controls 








Figura 2 shows the FS2 primary control keys. These keys are arranged 
positionally. Instead of using key letters for ralerances (such as R for right 
and L for left), a contro! dlamond pattern Is used. The ldeais to position your 


seals (So you can be rescued when you crash), WIA asf ry hand on the control diamond keys (middle finger on the G key, Index on F, 
, - Hug “abla ring finger on H) and press the keys by rocking your hand right and lef as 
gibt if Kad’. Y ype Crake why ) bal 4v-: cachet you would a Joystick. 
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Famillarize yourself with the definitions of of yaw, pitch, and roll (see Fig. 2). 
Figure 2 also shows the primary flight controls and aircratt contro! surfaces 
(movable wing sectlons thal cause the alrcratt to yaw, pilch and roll about its 
axes), The control keys correspond to the physical positioning of the yoke 
and rudder pedals In an alrcraft. 

Keyboard keys don't give the position feedback thal real controls do, so 
control position Indicators are shown on the Instrument pane! (Flg. 1, lems 
33, 41, 42, 43). 









Control Yoke (or Stick) 


The control yoke Is a steering-wheel-like control on some planes, anda 
control stick on others. Yoke rotation or stick right-lett movement controls 
the allerons and causes the alrcraft to roll. Yoke movements toward and 
away from the pilot or stick forward and back movements contro! the 
elevator and cause the plane to pitch nos@e-up or nose-down, 
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yg Right eleron? Right hop" Lett flep! Lens olleren= len rvige nighivwesee 
HY : a . ; _ db) Alreraht contre! plocement 
Bort 
Pai f " ‘. 
sae rae Loterol cote Gecrosse incesecg 
WU ( | 
i Hay | ) 
Mp a? ts RIGHT PEOAL 
"J Nyy, 1p, 4 
| CB nes a y 
ae Poataatey . ROLL OR BANK ome THROTTLE 
sp ee fi ef SR . 
«ee cy Cries 
roa ne RAGE cats Ny 5 
a ie SEES ¢) Keybeord control plocemont 
ile pu | 
pr ras, vn Ls | Figure 2. (continued) 
ay Mes Se: 
ee: oth a 
a3 Cos neh Figure 3 shows the yoke's alleron control function and effects. 
io Ss et Ai bY 
ai a jae Figure 4 shows the yoke's elevator control function and effects. 
Sake Vo Ais P 
os e AY ae Practice using the yoke: 
Ly SPRANG AA ee Oar 
Me ae eg ee | 1. Boot up the simulator, 
if q yr > aa 2. Positlon your right hand on the control diamond (middle finger on G). 
ANS Ac & 3. With your Indox finger, press the F key 3 limes, Rock your hand about the Ze.%e ; 
rs Me ity ne | G key as you would move a joystick to press F. Reyer 
; ¥ | Bi i: ‘ a) Control surteees ond rotations! exes 4. Notlce the alleron contro! Indicator (seo Fig. 3) move to the Ialt. 
; A x(t te : 5. Press G to center the allerons. 
Me 4 Ne BO 6. Try right allerons (H) key, and move the aileron Indicator right and left 
: Uy 34 i without using the center key. The center keys only a convenience tolet 
: (hs , Nn WES hat Figure 2. Primary Filght Controls you quickly move the allerons to center position. 
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Figure 3, Allerons ~Controls and Effects 


» Move tho elevator through Its control range. Rock your hand forward ar4 
backward pressing the T and B keys quickly and repeatedly for 
Nosé@-down and nose-up control. Think of this motion as pushing lho yote 
away [rom and toward yoursell, 


. Watch the elevator control Indicator on the panel (soe Fig. 4), | Figure 4, Elevator-Controls and Effects 










ee , 3 | 
SRR Rees 3 | a =: 
Aaa! ; Micro-adjustable Elovator. 18 e8vator often requires large control 























viel Nx: movements, but at other times requires very small movements, Makine « 
ak elevalor sensitive enough to perform small movements would haveres. . 
sv We 
; ere more than SO notches of elevator to handle the large contro! Movenns: * 
bee yy t Instead, a “micro-adjustable* elevator Is used, “ 

RL 9-% pe 
Gok 4¢ j Rapid elevator keypresses cause the elavator lo move In large sleps(a%.. 
ba 16 notches from full up to full down). Single keyprosses or sequence: 
ii My SC keypresses at Intervals greater than hall a second result In hall-sca'e 
! EY v3 "micro-movements*(32 notches from lull up to full down), The Indicator: 
iF Bit only 16 posillons, so mlcro-movements Only show on the Indicator or: 
MP LER ANS every two keypresses,. - . 
~', hp ‘ x 
ety rete Micro adjustments are good for making small adjustments (when 
NUL GU: establishing stralght and level [light for example), and large movomen': 

7 Bier, g g 
Re ia useful when large changes are required, mt << 
Re Pe 
ie Hee oystick Control . 

Eee BEAD The joystick can be used Instead of the control yoke keys. To use aj. a 

* ao pbiapa. ° ; ‘ av 3-0 view 
af Re Co 5 instead of the control yoke, set Up the Joystick as described In Iho Joys: "  Attivde indicator 

Ba 4 : Selup section, 
Cui d toie ay : ; 
oy ee alate The left Joystick (control port 1) Is the allerorVelevator control, Rightans - icaema Sees Righi-yaie 
eM HOSES Be eee l dons Stlck movement controls allerons, and forward and backward move: | | Tt sg — 
“ak eS Te tO des, 7 controls elevator. The control functions and directions correspond er. 
‘ a ICG es ass those used ina real “stick-controlled® aircraft. Right stick movementc. - 

ENE Fe right roll, and backward movement “pulls the nose up,” 
ret eH 

rpaykes oie. The right joystick (control port 2), I used, Is the throttle control, Push + 

eG s eee A lick forward Increases the throttle Setting, and pulling back decrease. 
‘asd yee 

eee , Rudder Pedals . 

RANTS ce Ba oT Kray: ; 
aE qapeee ¢ a 3 is Lupe 4 The C and M keys are the rudder pedals (see Fig. 5). Your thumb av" - | es. 
44° MT ily pasty 3 finger should be placed on these keys respectively, a Left pedal : cps Repay Right pedal 


i . (right hand) 
Rays i pty In auto-coordinated flight mode the rudder and allorons are lockedtose" | ; 


Ae 44 
Gey, Mg Links and both control surfaces and screen Indicators move logother, In - 
Fy cc ‘any? . : manual-coordinatad fllght mode, allerons and rudder must be contrakte 
* wr A 
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Separately. Tho Flying the Alrcralt Section explains flight coordinator». 
when to use manual and aulo-coordinaled modes, 
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Throttle Lever 


c The Cand ) keys are the wrotuleren Think of the brackels as curved arrow 

Me 4 <@ ‘cia tips pointing to the left and right for less and more throttle, Figure 6 showa” 
» the controls and the throttle Indicator. There are 15 notches of throttle, THe 

brackal keys Increase and decrease the throttle one notch per press, 


The / key can precede a [ or } keypress to Indicate full or cut throttle. 
The / key Is a convenience (hat lets you go from Idle to full throttle (when 
beginning a takeoff for example) without having to press the J key fifteen 


KEY SEQUENCE, ACTION 





Presa” ) ° 1 I notch more thrette 
Prose °/* then? ( ° | Cw threttle te @ 


G t ee Prose °/* then” 2° Full throttle te 
16 notches 
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Cte 18 “netches” 
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Figure 6. Throttle — Controls and Indicator 
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ne. & 29 
times. Keep In mind that this Is jus! a convenience. It ls a bad practice to 


quickly move the throtife from idle to full as It can bog down and stall the 
engine. Siow, smooth throttle movements are always preferable. 


Secondary Alrcraft Controls 


Secondary alrcraft controls adjust less-ofen-used control suriaces, sat 
radios, control the engine, and control the simulation itself. The CM-FS2 
Flight Reference Card (Fig. 7) outlines the complete control key set. 


There are a few general rules regarding key assignments: 


| 1, Allrght-panel adjustments (nav, com, mags, lights, etc.) are performed 


‘ using the CONTROL or CTAL key with the first letter of the Item to be 
- adjusted, For example: - : 
; a navradio, = CTRLN 
; ‘comradio = CTALC 
xpndr « CTRL X (or CTRL T) 
lights = CTALL 


The only exception to this rule Is carb heat whichis CTRLI (for ice). This 
was Chosen because the CTAL H key Is In the control yoke area. 
2. All Instrument knob adjustments (altimeter, heading Indicator, VOR OB! 
sel) are performed using CTRL [followed by the letter shown on the knob: 
altimeter barometric pressure adjust = CTRLB 
VOR sel w» CTALV 


3. The SHIFT key Is never used. Some keypresses use the upper case 


symbol onthe keycap, bul the SHIFT key ls never used wilh them. The > 
and < keys are two examplos, Never press the SHIFT koy wilh those keys. 


4, The > and < keys mean Increase and decrease. Think of them as 


arrowheads, Radio and other adjustments all follow the same 


~ convention: the CTRL key and Identifier keys are pressed to select whal 


lo adjust, and the > and < keys adjust the value. For Instance, to 
Increase the COM radio frequency press CTRL C followed by one or 
more > keypresses, 


5, Use the CTAL key as you would a SHIFT key. Hold It down and then 


press the desired latter key, keeping ee down until the letter key 
ls released, 
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FLIGHT CONTROLS 





Drumse 





32 rs ® : 
Flaps , , CarbHeal: The CTAL! key!s the carb heat control. Cart heat canbe lume 
The Y and N keys ralse and lower the flaps. The Archer Il has four flap setilngs ellher on or off by pressing CTAL I. The C.H, Indicator on the instrument 

or notches: up, 10, 25, and 40 degrees. The flaps are ralsed and lowered _f Ant panel (Fig. 1, tem 31) Indicates Its slate. treads C.H. whencarb heatis off, 
one notch per keypress. When flaps are applied, lift and drag are Increased/ Cis and HEAT when ory, Carb heat Is used toclear any ice thal may have formed 
Flaps are used to slow a plane down and lose altitude on alanding approach In the carburetor. It's a good Idea to give a few seconds of carb heat while 
and to gat the plane Into the alr as quickly as possible on takeoff, HL on alanding approach so therels no danger of an Ice-caused engine failure 


A flaps-positlon Indicator shows the four flap positions (see Fig, 1, Item 13). . 


Elevator Trim 


The R and V keys control elevator trim. Pressing R adds to the nose-down Le Sequence — Result 
5 : 


during the landing. 
Magnetos: The CTRLM key Is the magnelo switch, Pressing CTRL M 
begins a 2-key sequence, Key 1,2,3,4 o¢ 5 must then be pressed. 


elfect, and V adds to the nose-up effect. : eee CTALM, 1 Magnetos Off 
f x , 
The control yoke Is directly connected to the elevator, Different Mght ey CTRLM, 2 Right Magneto On 
attitudes put different pressures on thls alrfoll resulting In changes of force A elo in | CTRLM,S Left Magneto On 
on the control yoke. The pilot must counteract this force using control blap CTRLM, 4 Both Magnelos On 
pressure to keep the alrfolls In thelr proper positions. Holding a sleady (erg ee M,5 “—" Start Airplane, then Both Magnelos On 
akbawndea 

pressure (often a rather strong one) on the control yoke for hours on end Is Magi ato Coat e automatic In easy mode. In reality mode, you must sta: 
fatiguing as well as annoying. Trim ls used fo counteract constant control the engine yourself and control {he magnetos using the magneto switch. 
forces and relieve the pilot from having to use constant control pressure, 

: Mixture Control: The CTRL M key also serves as the mixture control. Th 
In easy flight mode thera Is no need to use elevator trim because the j following settings are used: 
elevator always slays whore you put il. In reality mode, however, the hur Se — 
elevator tends to drift {o some natural position depending on the flight bes sence ati 
altitude. The eiavator trim can be used to compensate. CTALM, < Lean cutall, fp. 

Ciavinr CTRLM, > Rich (propor flight mixture) 


An levator trim-position Indicator shows the trim tab position (see Fig, 1, 


Mixture control ls automatic In easy mode. 


item 12), 
ee Fuel Tank Selector: You may draw [ual from the right or left fuel tank. Selec’ 
fuel tanks as follows: 

The SPACE BAR controls the brakes, Each pross knocks a little bit off your Sequence Result 

speed (about 2 knols) while taxiing on the ground, Press the key rapidly and CTRLE Lettiank | 

repeatedly to stop the aircraft. T " CTAL ne Right tank 

A wably 
Engine Controls . a) The fuel selector Indicator (Fig. 1, tem 26) points to the selectod fuel tank. 
These Include: Wnt 6 Sheth pols ¢ ; Fuel management Is Important, especially on long flights. Fuol ls stored In 
1, Carb heal the alrcraft’s wings and If you use only one tank, thal tank's wing will become 
Magnelos Sods Cane Je le much lighter than the other wing causing an Imbalance that you must 


2. 
. 
4, 


Mixture control 
Fuol tank selector 


compensate for using control pressure. 
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Radio Controls 








These controls perform: 
1, COM radio frequency adjustment, cara J 
2. NAV radio selaction between NAV1 and NAV2. 

J. NAV radio frequoncy adjustment. 

4. VOR OBS solactlon between VOR1 and VOR2. 
2. VOR OBS adjusimant. 

6. Transponder shudikh sac adjustment. Ke {is Be 


7, ADF receiver frequency adjustment. 


~ NAV and COM Frequency Adjustments: The adjustment method reflects 


aircraft NAV radio adjustments. On real radios, two knobs are used. One 
Sats the full megahertz frequencies (121, 122, 123, elc) and the other sals 
the fractional frequencies In 50 kHz sleps (.00, .05,.10, etc), Many new 
radios are 720 channel models that work wilh 25 kHz sleps, but none of 
lhese In-between frequencies are used In the flight simulator. 


To set the full megahertz frequencies, hitthe CTRLC key forthe COM radlo 
(CTRL N for NAV) followed by one or more > or < keypresses to Increase 
or decrease the frequency as needed, To set fractional lrequencies, press 
CTRL C twice In rapid succession followed by > or < keypresses as 
needed, Summarizing: 
Advance From 121 to 126 MHz: CTRL C, >>>>> 
Advance From .35 to .65: CTRLC, CTRL C, >>>>> 


The CTRL N key will adjust the most recently used NAV radio. To select 
between NAV1 and NAV2 radios, press: i 
Select NAV1:CTALN, 1 
Select NAV2: CTRLN, 2 
Alter CTRLN Is pressed, the NAV frequency selector accepts keypresses in 


almost any order. You may freely mix 1,2,<, and > keypresses to adjust and 
switch between radios after the single CTRL N keypress, 


The ATIS message Is presented once after the COM radio ls tuned, Press 
CTRL C three timos In rapid succession to repoat the ATIS mes sage, 


Omnl!-Boaring Indicator Adjustment: The OB!'s course set knob can be 
“lurned” by typing CTRL V followed by > or < keyprosses lo change the 





ae? : 


course and reciprocal course readings. The letter °V° appears on the knob 
asa CTRL Vreminder. 

Select between OB! 1 and OB! 2 by pressing CTAL V,1 and CTAL V,2 
respecilvely, 

Transpondor Adjustment: A four-digit code must be seton the transponder 
when ATC (alr traffic control) quests It. Real transponders usually have a 
knob for each of the four digits. The FS2 simulates four knobs, To set the 
transponder, choose which digit you need lo change, To change thelelimost 
digit, hit CTRL T followed by > or < keypresses as needed. To sel the 
second digit, hilt CTRL T twice followed by > or < keypresses, Press CTAL 
T three or four times to select the third and fourth digits. The multiple CTRL 
T keypresses should be performed In rapid succession. 


ADF Adjustment: A thrée-digit frequency code can be set on the AOF 
recelver. One, two, or three rapid CTAL A keypresses select the left, mid, 
and right digits respectively. Follow selection with > or < keypresses as 
needed to change the selected dig! 

left dight—-CTRLA, >>> 

mid digt- CTRL A, CTRL A, >>> 

rgtdight= CTRL A, CTRL A, CTRL A, >>> 










View Selector 


The normal 30 view Is out the front windshield. The view selector allows you 
to select from nine viewing directions. To select a view direction, press the 5 


. key, then press the key corresponding lo the direction of View on the contro! 


dlamond (see Fig. 7). After the View !s selected, the contro! dlamond reverts 


fo Its normal! control functions. : 


\ 


| Radar Selector 


The FS2has aradarviewleature. The radar view appears onthe 3D display 
area when radar Is selected by pressing the 4 key. The > and < keys are 
used to adjust the radars sampling range and act as zoom-in and z00m-out 
controls, The 3D view Is deactivaled when radar Is Inuse. To retum to 3D 
display mode, press the view selector (5) key, 








Seiji. | C 


Miscellaneous Controls ; 
Lights: The CTRL L key tums on the navigation and Instrument lights, 
Lights must be turned on to see the Instrument panel at night. It's not 
advisable to fly with lights on during the day. If you do, when night arrives ° 
you may IInd that a bulb on an Important Instrument Is burned out. Bumed 
oul bulbs are replaced during refuelling and servicing. 


Altimeter Adjustment: The CTRL B key sets the altimeter to current 
correct barometric pressure, Simply pressing the key sets the correct value. 


You may notice the altitude reading change when this key Is pressed. A“B®. ' | 


i) 
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Is written on the allimeter's adjustment knob as a CTRL B reminder. 
Heading Indicator (dlrectlonal gyro) Adjustment: The CTRLO key sets 


[he heading Indicator to the proper direction using the magnetic compassas | . 
a guide. Make sure the magnetic compass |s settled down before pressing — 


the CTRL O key or an Incorrect direction may be used to sel the heading . 
Indicator, AD" Is written on tha heading Indicator’s adjustment knob as a 
CTRL D reminder. 

Slmulation Pause: The P key causes the simulation {o pause. A second P 
keypress resumes simulation. 

SIlmulatlon Reset: The + key resets the simulator to the programmable 
restart posilion and conditions. 

Slmulatlon Reboot: Hold the RUN STOP key down and press RESTORE 
to reboot the simulator at any {Ime. 


Keyboard Techniques 


Keep the following Items concerning keyboard control In mind when flying 
‘(he simulator, 


Auto Repeat 


The keyboard has auto repeat capabilities, You can hold a key down to 
generale quick, mulllpio keypresses. Auto repeal ls espoclally useful for 
adjusting elevator, allerons, and throttle, In the war game, the SPACE BAR 
can be held down to fire the machine guns continuously, 


of 
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Simultaneous Keypresses 

The keyboard handling system only samples the keyboard 15 times per 
second. Never exceed the 15 pressos per second Ilmit. Never press two 
keys simultaneously. This surely will exceed the Ilmit. If two keys are 
pressed without atleast a fiheanth of a second between them, (he keyboard 


decoder may be confused and Ignore a good keypress or generate a bad 
keypress, 


Joystick and keyboard control 

The Commodore 64's keyboard and Joysticks are connected to {he same 
decoding hardware. It Is not always possible to determine keypresses and 
Joystick positions If keys are pressed while the Joystick Is not inits center 
position. Never press a key when elther Joystick Is being pushed, pulled, or 
moved left or right. This gdes for joystick fire buttons also, 


A 


; Flying ne ®.,01 


When the simulator Is started, the alrcratt ls on the ground at Chicago's 
Meigs Field, a small alrport on a peninsula surrounded by Lake Michigan, 
The plane Is on runway 36 (Indicating a 360-degree heading) facing north. 
The John Hancock Bullding and other city bulldings are In view. The engine 
Is running and the plane Is cleared for Immediate takeoff. At this time, 
navigalionis secondary to flight control, This section explains how to gatinto 
the alr, maneuver the plane, and land. 





Flight Under VFR Conditlons 


On startup, the weather Is falr, The sky Is blue and the ground green 
Indicating a clear day without a cloud Inthe sky. No winds are present. This 
Is perfect weather for VFR (Visual Flight Rule) flying. A pilot flying VFR (as 
opposed lo flying IFR under Instrument Flight Rules) makes only moderate 
use of the flight Instruments and relles on ground references and the visible 
horizon for alrcratt navigation and orlentation. The most Important 
Instruments on your first VFR flight are the alrspoed Indicator and altimeter, 
The aileron, rudder, elovator, and throttle position Indicalors are also 
Important. Other Instruments take on Importance lator, bul for the first flight, 
we will be concerned with whatls seenoul the window and how it relates to 
altitude, alrspeed, bank, and pitch attitude. 


Getting Famlllar with the Alrcraft 


Ifthis ts your first time Inthe plane, It ls time to get familiar with It. Notice your 
altitude. Allitude is measured as feel above sea level, and although you are 
Silting on the ground, the altimeter reads the alrport elevation (a few 
hundred leet above sea level). Also nolice the compass and gyro compass, 
They have similar but seldom identical readings. The compass Is read In 
dogrees. A 270-degroe reading corresponds to the alrcralt polnting west. 


IIs visually obvious when the alrcraft Is Standing still. The alrspead Indicator 
Is atits minimum Position (readings don't'start unt! 40 knots) and everything 
In the 30 display Is still, When the alrcralt Is still, you can experiment with 
control movement. Turn the yoke full left then full right (using tho F and H 
keys). Also try the elevator (T and B keys), rudder pedals (C and M) and 
centering control (the G key). Don't try the throttle yet. 
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Now (78 good time to try the view selector. You are Inillally looking straight 
ahead. To look fo the right Iront side, press 5 loowed by the H key. Figure 
7 outlines the view selector keys. The view selector keys are positioned lor 
convenience and rapid selection. You mus! be sware of the view direction 
you have selected In order to keep from getting disoriented. It's a good idea 
to always revert fo front view before getting Invotved with other Nying tasks 
(adjusting NAV radios, setting up an approach to landing, etc.). 


"The radar view Is a valuable ald when on the ground. The radar Image |s 


unrealistically accurate and Is more like a map display. It can guide you 
around alrports and help with navigation In general. Select the radar display 
by pressing the 4 key. The < and > keys can be used fo zoom In and out. 
The 4 and 5 keys are next to each other. You can swilch betweenradar and 
30 visual display by allemating between (hese two keys. The 5 key normalty 
requires a view selection key to be typed atter It. This is not the case when 
swilching from radar to 3D viewing mode. If you want to select anew viewing 
direction after switching from radar to 3D mode using the 5 key, you must 
type a complete view selection sequence (5 followed by view direction 
number), 
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When on the ground you are, unfortunately, al the point of the flight where 
the 3D out-the-window display Is at ils worst. This Is due to the limited 
vertical resolution of the screen. While on the ground, everything gols 
cluttered on the horizon because most objects are viewed edge-on. It Is 
often hard to make oul taxways until you are close to them. Radar view is 
quite useful when taxiing. 


Begin taxiing by applying a bit of throttle. One notch Is enough. In the 30 
display, you will nolice things start to move, The radar display shows a 
lop-down view of where you ere hoaded. 


Try tuming the rudder from left to right. The rudder ground-steers the plane 
by controlling the alrcraft’s nose wheel, and the plane can be steered like a 
car using the rudder pedals, II the throttle Is cut, the plane will eventually roll 
to @ stop. If you require a quicker slop, use the brakes (hil the SPACE BAR 
key repeatedly). You must be moving to turn the airplane. Practice taxiing 
around the alrport to get an Idea of what low-level sconary looks like. 
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Onco you are famillar with taxiing, It Is (ime to take off, but first you must do 
your pre-lakeoll check. Go to the end of the runway (elther end ls OK for 
now), point down the runway, and line the plane up with the center line, 
Reduce throttle to zero and coast to &@ stop (use the brakes when 
necessary). Now, go through this checklist: 


Pre-Takeolt Check List 


1. Check for proper elevator operation. Move the elevator Up and down and 
finally center It, 

2. Check the rudder and allerons In the same way. Center them. 

3. Check the engine gauges. Make sure that the oll pressure and 
femperalure are correct and that you have plenty of fuel. Check the 


heading Indicator against the magnetic compass and set It |i necessary - 


(press CTRL D). 


Note: A checklist used In a real alreraft has many more steps than this one. 
It's hard to remember all the steps for sale startups, lakeoffs, and landings, 
The aircralt manufacturer provides many check Ilsts with the alrcratt, and It's 
900d {to gal Into the habit of always using them. 


Takeoff 


I'may be a goodideatoread the section ontums, climbs, and glides before 
takeoff, bul because this is a simulator, you may Just takeoff now and cross 


* those bridges as you come to them. 


Ifyou are ready, here goes. Gel ready to steer the plane asit rolls down the 
runway, Small adjustments In Steering are preferable to wild zig-zagging, 
Now - FULL THROTTLE, Keep the plane on the runway, You should be 
looking oul the front windshleld, Keep hall an eyeonthe alrspeed Indicator, 

It will start to rise, When you reach 48 loS3 knots youcan begin your rotation’ 


(the point where you startto pull back the yoke and ralse the noseloputthe '=:. - 


plane In Its climb attitude to get off the ground). About two notches of nose 
up (elevator up, pull back on the yoke) Is about right. You will notice the 
runway drop away as you IIH off, You will §e0 (he nose plich up and the | 
vertical velocity Indicator start 0 show a positive reading. You are alrborna, 
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The FS2 has the stability of a real alrcrat when climbing, 1 es sentialty 
climbs by Itself without the need for constant adjustments, After takeol with 
full throttle and @ notch 9r two of up elevator the plane should be In & Sleady 
climb. : 

When climbing, you can Increase your rate of climb by Increasing the throttle 
setting (assuiiIng you are not at full throttle already) while holding a 
constant alrspeed with the elevator, If you Increase the throtile setting 


without ralsing the nose, your alrspeed Instead of your climb se Sh, 
By ralsing the elevator, you convert alrspeed Into vertical velocity. 


"The relationship between speed, vertical velocity, elevator and throttle Is 


complex, Practice fights will get you familar with the characteristics. 


Non-pllots are cautioned against trying to attaln an Increased or decreased 
climb rato by merely pulling back or pushing In tho yoke without adjusting 
throttle appropriately to keep alrspeed steady. Ralsing the elevator along 
will Indeed Increase your climb rate for a few seconds, but soon your 
alrspeed will drop as you lose momentum and you will either sta or drop to 


a dangerously low alrspeeg, own elevator alone will put you Into a 
t eS a 


screaming dive, 
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Stralght and Level, Constant Altitude Flight 


Again, the FS2 acts as a real alrcraft when In Straight and level flight. The 
most common problem In holding a constant altitude Is Slowly drifting from 
your desired altitude by getting careless and nol checking the allimeter once 
In awhile, 


The transition from ellmb or glide to stralght and level flight should be 
gradual, Use elevator and throttle to gradually get desired speed with no 
cllmb or drop. Don't chase the vertical velocity indicator, This can gel you 
Into trouble, After making small corrections using the altimeter and airspeed 
Indicator as guides, you will find that your vertical velocity settles down 
nicelylonearzero, —, 


, 


‘Gildes ose ha 
Glides and desconts are used to reduce altitude with Iiltle or no engine 


, 


power. Proper glide tachnique Is essential for performing landing f 


approaches: 


In aclimb, you Increase throttle and ralse the elavator to Increase allltude so 
It seams logical that you would want to lower (he elovator and decrease 
throttle for a glide. This Is not the proper procedure, When you decrease the 
throttle, the plane naturally tends to drop Its nose too far, Alrspeed will start 
to rise if you decrease throttle and hold a stralght and level elevator position 
(or lower the elevator) and decrease throttla. Again, your elevator should be 
used tohold your alrspeed constant at the desired glide speed. A bil of back 
pressure on the yoke (up elevator) should be used to keep the nose from 
dropping. | 

Judging how much up elevator to use takes experiance. You have to learn 
to watch the world oulside when you decrease throttle. Got to know your 
pitch attitudes In glides, 

To practice glides, go up to 5000 or 6000 feet, get stralght and level, cut 
throttle to zero, and see what happens. If your alrspoed gets dangerously 
high (over 140 knols or so) give a notch of up olevator. Ralsa the nose to got 
out of the dive you aro In. 

Flaps are useful during descents. Lowerlng the flaps provides extra II and 
increases drag. You can Increase your glide angle using flaps, which Is 
uselul if you are too high. Flaps also decrease slall speed which also Is 


desirable while making an approach and landing. Use the Y and N keys to - 


apply flaps as needed. The flap Indicator (Fig. 1, Item 13) shows flaps 
position, 


Tums | 


The FS2 In sell-coordinated Might mode automatically links allerons and 
rudder thereby making turns simpler than In most real alrcralt, The thing to 
remember about turns Is that banking causes the tum. The alleron/rudder 
controls causo the plane to go Into a bank. 


The best way to learn about turns Is by trying them. Get Into stralght and 
level flight. Give one notch of left rudder or aileron. You will start to bank. 
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gi Red 
Wall uni! — appears fo be banked 10 lo 20 degreas. Now center 
the ruddar/alleron, You will romaln in the turn until you ‘rollout’ of lt, The FS2 
ls positively stable and wing dihedral effects are considered, 8o the plane 
will gradually straighten Itself out If a roll-out Isn’t manually performed. 


_Roll-out timing Is Important. Ifyou wantto getona heading of 180 degrees, 


you must start to roll out of the turn (by giving right alleror/rudder) about 10 
degrees before 180 degrees Is reached. It takes time to get level again and 
In the process of leveling off you are still turning. 

A 10- or 20-degree bank Is a shallow turn, After the tum, look at your 
altimeter, You may have los( a bit of altitude. In turns, planes tend to loose 


“altitude, and the steeper the bank, the worse It gets. A bit of up elevator while 


In a turn solves this problem, 
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Landing 


The hardest aspect of flying Is landing safely and correctly. The Ideq of 
landing Is to fly the plane a foot or two above the runway’s surface and slow 
down until the plane stalls and stops flying. As the plane slows down, the 
nose will want to drop and the plane willl try to fly Itself Into the ground, but 
you must compensate with elevator lo keep the plane al the one- or two-fool 
fovol until It stalls, If you fly the plane onto the ground above stall speed, I! 
may bounce, 


As you pull back the yoke, the plane will take a higher and higher nose-up 
attitude. This Is good. When you finally touch down, your elevator will be 
nearly all the way up. 


You will know when you touch he ground. The scenery outside will level! off 
Om ¥ t) aay 
and there will be an appropriate sound, gilspredudsy G ee 


The process of getting to level flight above and allgned with the runway 
takes some practice. Steep giides are preferred as you come In fora 
landing. An engine fallure while In a steep glide will have little eect on 
where you land whereas an engine fallure ona long, shallow power glide at 
treetop lavel will drop you Into the fleld half a mile from the airport. The Idea 
Is to align yourself with the runway and glide toward i In a sleep glide at 
approach speed (about 75 knots Indicated airspeed and 66 knots with flaps 
extended on final approach). You must then break (he glide and transition 
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Into stralght and level, power ui Pont & fow feet above the runway, This 

transition Is known as the flare. 

You will use alleron and rudder to align yoursell with the runway as you ¢ 

come Infor alanding, but make sure that the alrcraft and rudder are straight 

when you touch down. If they are nol, ground steering will whip you off the 

runway because your wheels aren't aligned to make the plane go stralght. 

An abrupt turning of the plane on the ground Is known asa ground-loop and 

could saverely damage aveal alrcralt. 

Once onthe ground, you canuse brakes to bleed off extra speed andcome 

(o a stop. You will then be ready for your next flight. You may wish to tax! to 

the ramp area to top off the tanks and tum around. 

Before taking off again, make sure to do the pre-takeoft check. You will 


Usually find that you have to center the elevator which Is nearly all the way 
up from the last landing. Taking off with full up elevator and full throttle can 


be disastrous, 


Alrcraft Refueling and Servicing | 


Many major alrports have fuel and servicing facililles. Fuel and servicing 
areas are marked by rectangles with °F’s Inside them. These areas are 
found al the airports’ ramp area. To refuel and have your alrcralt serviced, 
come to a full stop within one of these areas. 


See the area charts lo determine which alrports have refueling facilities, 
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An edilor that lets you change various flight and emtronmenta! parameters 
and a mode sysiem that lets you save flight situations will now be described. 


. Custom SImulator Modes 


ee ty 


The Editor 
Thirty-five parameters control the flight slmulator’s flight and environmental 
characteristics. The editor allows youto gelal these parameters and create 
your own flight modes and create situations to begin flying from. 


_ Entering the Editor 


When the simulator Is running, the.edltor can be entered by pressing the E 
key. A large alphanumeric menu will appear on the screen. The let area lists 
adjustable parameters, and the right column presents the current values of 
(hese parameters. These are the current hight parameters. 


* Using the Edit Arrow © 


The arrow Immediately to the left of the parameter values points at the 
parameter to be ediled. Move this arrow lo the item you want lo change by 
hitting the RETURN key repeatedly. You can back-step the arrow by hitting 
the - (minus) key, When the edit arrow points at the correctilem, simply type 
In the value you want followed by RETURN. Backspace (the LEFT ARROW 
key) works for corrections when entering naw values, Entering a new value 
changes the sIlmulator’s current flight parameters. For example, if you 
change the altitude vatue from 500 to 9830 feet, the simulator will resume 
hight from 9830 feet when you exit back to Night mode. 


Exiting the editor 
Hit the E key to retum to flight mode, 


Current Filght Parameters 


The current flight parameters now will be covered and thelr ranges 
specified. It ls advisable to slay wilhin the specified ranges. I! you decide to 
Iry out-ol-range values, be 8ware thal Internal values are 1, 2, or 3 bytes. If 


“numbers larger than those specified are used, overflow can resull. 
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When a modification Is entered, It changes one of the current flight 

paramelers. All scroen data ls thenupdaled so you can see what really went 

into the parameter. The screen updating Is too fast to see, but ls sometimes 
= 


noliceable as a small flash. J 


; Simulation Control 


_ USER MODE: This Is the mode library pointer, Any current (light parameter | 
load or save will come (rom or go Into thls user mode In the User Mode Library, 


SOUND: A zero turns sound off. Aone turns the sound on. 


AUTO COORDINATE: A one causes alleror/rudder IInking and 
aulomatically coordinates the flight. A zero allows rudder and alleron to be 
used separately, . 
SLEW: A zoro turns the slew system off, and a one turns Iton. With the slew 
System turned on, you can exit back Into fllght mode and slew controls will 
replace the normal aircratt {llght controls and action (see World 
Navigatlon section), ;, 


REALITY MODE: A zero enables easy flight. A one adds reallstic flight 
factors and makes things more difficult (due to the realism), The following 
fealures are pul Into ellect when reallty = 1: 

1, The engine must be started using the magneto switch and starter, 

2. Too much throttle too quickly can kill the engine. 

3. The elevator doesn't stay In the selected position continuously unless 
the proper trim setting Is used. 

4. You may get caught In the mud or a snow bank If you leave the runway. 

5. The heading Indicator will drift from the correct magnotic heading and 

_ must be sel with the D (directlonal gyro) key. 

6. The allimeter will register altitude improperly unless the barometric 
pressure is periodically set using the B (alllmeter set) key, 

7, When dusk tums tonight, the Instrument panel blanks-ou! exceptiforthe 
LED indicators In the radios. The Instrumonts reappear when the Nights 
are turned on. 

8. Flying all day with the lights tumed oncan cause a burned out bulb on an 
Important flight.Instrument. Bumed out bulbs are replaced during 
refueling and servicing. 
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EUROPE 1917; This parameter, when set to zero or one, selects between 
normal flight simulation and WW | Ace aerial battle modes respectively. 
Once the wargame |s selacted, you must reboot to fly In simulation modes 
agaln. ¥ P 
COMMUNICATION RATE: This parameter controls the rate at which 
communication radio messages appear. The COM radio can be tuned to 
recelve ATIS (Automatic Terminal Information Service) messages which 
appear above the Instrument panel. A half page text display Is used. The 
communication rate value determines text generation rate. The rate al 
which Information text Is written on the screen ranges from very slow (1) to 
very fast (255), ° 


Alrcraft Position 


NORTH and EAST POSITION: These values are submitted In world 
coordinates as specified In the area chars. Each unit represents 256 meters 
S0 positioning accuracy Is only good to the nearest 256 meters. 


ALTITUDE: This value Is submitted In feet above sea level. 


PITCH, BANK, HEADING: These variables have a range of 0 10 359 
degrees. Heading Is measured as compass heading. Bank Increases 
clockwise and pitch Increases as the nose fises. 


AIRSPEED: This Is submitted In knots. 


THROTTLE, RUDDER, AILERONS, FLAPS, ELEVATOR: These controls 
are provided so you can set up “situations’ for yourself or others to gat out 
of. Upon escaping back Into Night.mode, the controls will be set at the 
submitted sottings. The ranges of these controls are: 


Control Range Reference 

Throtile 0 10 32767 cul = 0 ' 
Rudder 1024 t0 64512 cenler = 32767 

Alloron = 1024 to 64512 center » 32767 

Flaps 0 to 24576 noflaps = 0 

Elevator , 12288 to 53248 center = 32767 








Environmental Control ial 


HOURS: Thls sets the hour of the day. The range Is between 0 and 23 , 
corresponding to the 24-hour tIming system, This Is local time, not - ahs 
Greenwich mean Ime, gate ins 


MINUTES: Thls sels the minutes past the _— The range Is 0 to 59. 


SEASON: The following codes should be used: 
Coda Season 


1 Winter 
2 Spring mw « C8 fe hey 
3 Summer 
4 Fall 


CLOUD LAYERS: These saramaters adjust the lower and upper Iimits of — 
the cloud layers, Bottoms (low allltude beginnings) and tops (high allitude 
endings) In feet above sea level are specified. The following dlagram shows 
the menu entry meanings: 


982882822 2S2RHH29TV8@ rt hat connects tops 


cloud layer 2 








Make sure the tops are higher than the bottoms, and don't overlap the two 
cloud layers. To eliminate a cloud layer, set the tops and bottoms of the layer. 
lo zero, 


WIND: Surface wind and wind at (hroo lovels can be speciflod, Set valocity 
Inknols, directlonin degrees, and shear allituda In feot above ground lavel, 
Shoar altitudes mark tho (ransitlon botwoon two wind levels, The following 
diagram shows the menu entry meaning: 
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NOTE: Wind comes oa of the direction poe, Awind from 0 degrees 
blows from north to south. 
RELIABILITY: In reallty mode, engine and other problems can arise. This 
variable Is a rellabllity measurement that regulates how oflan something 
goes wrong. The value Is a percentage. A value of 100 results In a lotalty 
reliable alrcraft while O will cause problems very often. 
JOYSTICK: A 1 enables a single joystick for aileron and elevator control. A 
2 enables two Joysticks (the second used for throttle). AO enables keyboard 
control of elevator and ailerons. ; 
AOF ENABLE: 0 = NAV2 radio and OB!2. 

~ 1 = ADF radio and bearing Indicator. 
NOTE; Once ADF Is enabled, you must reboot the simulator to use VOR 2 


again. : 


4 User Mode Library 


The parameter values you see on the edil page are the current flight 
parameters. They reflect the simulator’s current North, East, Pitch, Bank, 
Hoading, andother characteristics. These parameters change as you lly (he 
alrcralt. 


A User Mode Ubrary|s available. You can siore a complete set of curront 
flight parameters (a modo) to the User Mode Library for recall ata later time. 


< Veg 


ow a aaa 
In other words, you can caplure ‘ Derat's posillon, attllude, and you change the USER MOOE parameter, the dala fromthe me 
library for the selected mode number is loaded Into the Currant light 


characteristics and restart It {rom the same position later on, 
> ; k I j 

The USER MODE flight parameter (the first parameleron the first editpage) ieee 8. When you change Nae modes, a + SPEEDS NS ULC MBLC 

selects which user mode will be loaded from and savodto. There are 25 user J PSnennes. 

modos Inthe User Mode Library (see Fig. 8). You can save and load current 

flight paramotors using tho following keys: 
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Ten of the modes In the library come sat up with the simulator, These ar 
prasel modes. There are 25 modes numbered 0 through 24. Modes 0 to 
8a preset modes: 


Ke Function 
+ Load current flight parameters from User Mode Ubrary 2) a ae 
S Savo current flight paramotors to User Mode Library 0 Easy flight 
Youcanpressthe + key while In {llght mode toresettoa previously defined : ae ror i 
user mode. An inleresting flight sltuation can be saved to the User Mode 3 Dusk 7 ht Den. 
Library during flight by pressing the S kay. The exact position, altitude, time, 4 Night ee, i aialits . 
and season can be recalled from the library at a later time using the + key. ngring A Unf = —_— by 
You can use the S and + keys while In the edilor. ~ cderalewesthariight (1s Ostes Pig ~ iipe. 
3) Bad weather filght : | 
7 WW I Ace aerial battle game 
8,9 Other preset Mlght modes 
Current filght peremeoters loaded ~ 10-19 User modes and modified presel modes 
from mode on mode change or US ER MOO 20-24 User modes 


+ hey press 


When the simulator Is first Started, mode 0 Is loaded from the User Moda 
Library lo the current flight parameters. 


Modes 10 to 24 are user modes. Customized modes can be created and 
Stored under these mode numbers and later Saved lo disk. 


You can select a mode from the mode library and load It by typing In the 
mode number on the fix menu llem labeled USER MODE, Putting any 
undefined user modes Into effect wil! have unpredictable results. 


Ifyou try to save the current Night parameters to a preset mode (modes 0-9) 





@ 

ec (hey will Instead be saved to the user mode number plus 10. If user mode 
ls selected, for example, and yOu Iry to save the current flight parameters, 

Ihe mode Is saved as user mode 14. The USER MODE parameter 
aulomatically Is changed to 14 as well. 
Figure 8: User Mode Library 
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C. Jing Modes 
You very seldom will wantto Slart a flight mode purely from scratch. Usually 
you will want to make a few modifications to an existing moda, try oul the J 


changes and perhaps back track to the old Might mode If things don't work, 
out right, Use the following procedure to copy modes: 


1. Selecttheusermode youwanttouse asa model, and change (he USER 
MODE parameter to it. The mode will be loaded Into the current flight 
parameters, 

2. Make any desired changes to the current Night parameters, 

3. Decide which user mode you want to save the mode lo. Add 100 to the 
mode number and change the USERMODE parameter to it, The current 
flight parameters will be saved In the mode you wanted to save them fo, 

Example: You want to copy mode 2 along wilh soma changes to mode 24, Set 

the user mode to 2. Make your changes on the edit page. Set the user mode to 

124. The changed mode Is stored In mode 24 and the user mode |s sat to 24, 


_Saving and Loading the Mode Library to Disk 


The User Mode Library resides In memory and Is lost when you tum off the 
computer, You can save the User Mode Library to disk to avold losing your 
Own customized modes. You must supply your own disk for this purpose. Do 
not use the flight simulator disk, 


Saving the Mode Library to Disk: 

1. Remove the FS2 disk from the drive, Insert a blank disk or a disk that 
already has modes onit, Anything can be on the disk before saving a 
mode. No formatting Is required, 

2. Press CTRL Z. The whole mode library Is saved on the disk, Any 
previously saved mode library Is overwritten. 

J. Remove the disk and Insert the CM-FS2 disk. The program needs to 
access It periodically. 

Loading the Mode Library from Disk: 

1. Remove the FS2 disk from the drive, Insert a previously saved mode 
library disk, 

2. Press CTRL X. The mode llbrary Is loaded from the disk, 





Yy Ce, 
3, Remove the disk and Insert the CM-FS2 disk. The Program needs to 
access It perlodicalty. 
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Editor Key Suimary . Tho “World” and World Navigation 


The following list summarizes keyboard functions In the editor: The ‘world’ In which you fly has a range of approximately 10,000 by 10,000 
Ke Effoct < miles wilh a resolution of about 2.5 Inches and a center Coordinate (x = 0, 
RETURN Moves the edit arrow to the next line and enters any changes - ¥ = 0) al 40 degrees latitude and 88 degrees 30 minutes longitude (about 
tothe currentiine, 30 miles soulhwest of Champaign, Iilinols). The range Covers the whole 
. Back-sleps the edit arrow. cont!nental United States and extends well Into Camada, Mexico and the 
LEFT ARROW Backs up the cursor whenentering dataona lIne. Carlbbean. Alrports and other fealures were digitized directly from aerial 
E Returns to flight mode (or slew mode lf SLEW «= 1) photographs or taxl charts when no photographs were available. 
S Saves tho current flight parameters to the User Mode Library . | 
| al tho moda number specilled by the USER MODE : _... World Specifications 
parameter. The world database Is currently limited to about 80 alrports In 4 general 
+ Loads the current fllght parameters from the mode specifled . areas (Seattle, Los Angeles, Bostor/New York, and central and northern 
by the USER MODE parameter. | IttInols), The database Is not very extensive considering the vast number of 
ae Sabie i oe User Mode Librarytodisk(seeFig.9), alrports and topographic features In the United States and Canada, but 
eacs the whole User Mode Library from disk. | everything that's there Is Inlts proper place. Systems are provided to let you 
get from area to area quickly and easily. You could actually fly between 
distant points (Seattle to Los Angeles for Instance) but It would take hours. 
In reality mode, flying thls far Is not possible due to fuel supply imitations, 
USER MODE LIBRARY | ieee ie and there are no alrports between distant points (at least not yet). 





Charis 1 - 4 show the four general navigation areas. 





Getting Around In the World 


There are three ways to move around In the world. The first Is flying. This 
method Is fine once you are In the general area you want to fly in. 


The second method Is slewing. Figure 10 shows the slewing controls. You 
enter the slew mode by getting Into the edilor system and setting the slew 
controlto 1. Once set, you may go back into Night mode and use the slewing 
controls, These controls have exponential properties. Fine movements can 
be made to examine alrporis closely, but slewing speed Increases very 
rapidly and exponenilally as you Increase the slew rale (by repeatedly 
typing any slew key). You can thus slew great distances In very little time. 
The G key can be used to stop all slewing motion, 
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Figure 9. User Mode Ubrary Saved to Disk 
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Figure 10, Slewing System Controls 
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When flight moae Is onterod with the slow System turned on, two Indicators 


appear al the top of the 30 display. These Indicate your north and eas| 
coordinales, 





The third and fastest way lo gel to a precise destination Is to go Into the 
edilor system and manually set your destination coordinalos. North, east, 
and altitude coordinates can be specified using the edilor. The coordinates 
'o plug Into these varlables.are shown on the area maps. 


Salting altitude to 0 will always pul you atthe proper ground elevation for the 
» Selected area. 


Navigational Alds 


Tho FS2 has a fow commonly usod navigational alds. For day and night 
flight, VOR (vary high f'equoncy omnidiroctional range) and AOF (automatic 
direction fInder) navigation |s available. Alrport beacons are provided al night. 


VOR Navigation 


VORs are radio stallons that transmit an omnidirectional synchronization 
signal followed by a circular sweeping directional signal. The NAV receiver 
In tho aircralt decodes those signals to delermine what angio or what radial 
from the station you are on. Radials can be thought of as directional beams 
radiating outward from the VOR station like spokes of a wheel (see Fig. 11). 


The Omnl-Bearing Indicator or VOR Indicator Is a pane!-mounted 
Instrument (Fig. 1, tems 6 to 4 1) that lets you dotormine what VOR radial 
your plane Is currently on and helps you fly up and down radials toward or 
away from the VOR station. 


The OBI consists of the following components: 

Course Deviation tndicalor (CDI): (Fig. 1, lem 7) A vertical needle that 
shows your deviation from the selected radial. 

Course Selector: (Item 1 1) This Is the numeric value that 8ppears al the top 
of the OBI. This number shows what radial ls selected. 

Course Selector Knob or Omnl-Bearing Selector: (item 6) A knob that 


adjusts the course selector. This Is used to select the racial you want lo fly 
ON, OF to find what radial you are Intercepting, 


TO-FROM-OFF Indicator: (item 10) This Indicator shows whether the 
course selected in the course selector wil! take the aircraft TO or FROM the 
station. OFF Indicates an out of range stalion or an abeam position (more 
than about 75 degrees away from the desired radial). 
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Figure 11. VOR Station, Radlals, and Indicator 
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Here are a few Important facts about VOR readings: 


1, 


2, 


3. 


BN 


Pd 


The VOR Indicator only tells you what radial you are on, It says nothing 
about the direction the alrcralt Is flylng. ao 

As you lurn the OBS knob, the needle will center twice - once with the 
TO flag showlng, and once with the FROM flag showing, 

When you adjust the OBS knob until the COI needle centers, and the 
TO-FROM flag Indicates FROM, you can read the radial number on the 
course selector (the top digits on the gauge). 

When the needie Is centered, the course selector shows the heading you 
must fly to go to or from the VOR station (based on the TO-FROM flag). 


. When flying toward or away froma Station, the CD! needie will move to the 


right of centerIf you are off course to the lett of the radial. To get back on 
course, change your heading a bit to the right and “tly toward the needle.” 


. On windy days, you will have to add a correction factor lo the course 


selector heading to compensate for any crosswind that may tend to blow 
you away from the radial, 

You canuse the TO or FROM needle-centered position to fly to or from e@ 
Station, but If you fly froma stationwitha TO flag showing, the COI needle 
will be reverse sensing (move backwards If you get off course), 


The best way to get afeel for VOR navigation Is to go through a few practical 
examples: 


Flying Toward a Station: | 


1. 


2. 


- 


>» 


Select a VOR slallon on the map and tune the NAV recelver to the 
station, Refer to Fig, 12. 

Adjust the OBS, Omnl-Bearing Selector (the knob on the upper VOR) 
until the TO-FROM flag reads TO. If the OFF flag appears for all OB! 
Settings, you are ollher too far from the VOR station (station range Is 30 
fo 100 miles) or the NAV1 radio Is Improperly tuned. 


Adjust the OBS unill the CO! (vertical needle) is centered. Make sure the i 


TO flag Is stil! showing, 
The magnetic course to fly to the station can now be read on the course 


selector, 


. Takeup the courselndicated by the course selector. This will fly you right 


to the VOR station. . 


ry is ® om, 8 
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Figure 12, Flying toa VOR Statlon 


Flying Away from a Statlon: 

1. Seloct a VOR station on the map and tune the NAV! recalver to the 
Slatlon. Refer to Fig, 13, 

2. Adjust the OBS, Omnl!-Bearing Selector, (the knob on the upper VOR) 
until the TO-FROM flag reads FROM. 

3. Adjust the OBS unit! the CO! (vertica! needle) Is cantered, Make sure the 
FROM flag Is still showlng, 

4. The magnetic course to fly from the station can now be read on the 
COUrS® Selector, 

9. Take up the course Indicated by the Course selector, This will fly you 
away from the VOR Statlon,. ; 


Station Passage: , | 

1. Select a VOR station that you want to fly past (TO on the selected radia! 
and FROM on a radial of about 180 degrees difference), Tune It In, and 
fly TO It. Referto Fig. 14, 
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Figure 13, Flying from a VOR Station 


2. When you get very close to the station, the needle will become hard to 
rack. Radials are close together near the Station they radiate from, 
and even small course errors show large deviations. 


3. Don't chase the needle or Iry to keep It centered. Instead, Ny straight on 


the heading Indicated on (he OBI until you get to the other side of (he 
Station, 


4. You very rarely will fly right over a VOR station. If the stallonis afalr * 


distance to the right or left of you (Usually a mile or more), the OFF flag 
will appear Indicating an abeam position and the CD! needle will pinitself 
fo the side ofthe VOR gauge toward the station. You then know on which 
side of the station yOu are passing. 

S. Shortly after station Passage, the FROM flag will appear. Assuming you 
held your heading to the OBS course, the CDI needle will be nearly 
centered, You are now flying FROM the station as Intended, 





Figure 14, VOR Passage 


Crosschecking Poslition: 


by 
2. 


Tune In two dilforent stations on NAV 1 and NAV2, 
Adjust the OBS knobs on VOR Indicators 1 and 2 unt! the FROM Nags 
are showlng on both. Read the radials you are on for both stallons, 


. Look at your navigation chart and draw lines down the radials of the two 


VORs. Tha Intersection of tha tines Is your positlon (see Fig, 15), 


' Flying from Station to Station: 


1. 


ae) 


Select 2 VOR slatlons that you want to fly between, You will be Nying 
FROM statlon A TO statlon B, Craw a line on the map between them 
(see Fig, 16), 


- Tune In statlon A on the NAV{ radio. | 
. Adjust the OBS on the uppe: VOR unl! the course selector shows the 


course you wish to fly from station A. This value canbe readoff the VOR 
degree markings on the Map, 
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Figure 15. VOR Crosschecking 
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Figure 16. VOR Statlon-to-Station Navigation 
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4, Fly to the vicinity of station A and gel on the radial and course Just 
selected onthe OBS. The FROM flag should appear. 

5. Fly FROM the station as usual. : 

6. When you are far enough from the station that It Is getting weak, or If 
stallon B Is In range, tune In station B on NAVI. ' 

7, Without adjusting the OBS, the TO flag should appearon VOR 1 andthe 
COI needle should be very nearly centered. Keep flying the course 
shown on the OBS TO station B, - 


Olstance Measuring Equipment (DME) Navigation 


The OME recelver measures the distance In naullcal miles to the VOR 
Station tuned on NAV1, This Information lets you pinpolnt your position by 
finding your location on the tuned VOR's radial. The OME systom usually 
has less range than the VOR recalver, So you may have no OME operation 
yet be recelving the VOR station. The DME digits are turned on only when 
the aircraft Is within OME range of the VOR, 


Automatic Direction Finder (ADF) Navigation 


The Automatic Direction Finder (ADF) Is used with non-directlonal radio 
beacons (NDBs). When the ADF recelver Is tuned to an NDB, the needle on 
the bearing Indicator (see Fig. 17) points to the station, and shows the 
bearing relative to the nose of the alrcralt (the ralalive bearing). The 
magnetic bearing to the station can be calculated by adding the relative 


* bearing to the alrcratt’s magnetic heading. 


Tracking and homing techniques can be used lo fly to an NDB, but strong 
crosswinds require spacial procedures to avold splraling toward or away 
from It. If you want to get some ADF tracking practice, turn on the ADF and 
turn up the winds using the editor, consult a flying handbook for the proper 
techniques, and try tracking an NDB, * 


Alrport Beacons 


At night, you can spot alrports by thelr Nashing beacons. Civilian alrports 
have beacons thal alternate between green and white, 
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Figure 17, Automatic Direction Finder (ADF) 
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Course Plotting System (Smoke Trail System) 


Tho course plotiing system gives you a graphics screen readout of your 
llight course superimposed over the scenory over which you have flown. In 
course recording mode, the alrcraft’s three-dimensiona! positionis recorded 
at presol Intervals. When In course display mode, whita line sogmonis are . 
drawn between these points. The while line string appears as a “smoke trail’ - 
Inthe sky. 

Course display mode does nol draw a presel map and plot the course oni. 
Alllt does ls turn the “smoke trall” on. You mus! use radar view or visual view 
from the right position and direction to sea the smoke trail. By slewing or 
flying to different positions you can see the course plot from the top (to 
Indicate course against a map}, the side (to judge your approach path and 
oscillations) or skewed angle (to see the results of loops, stalls, andother | 


Press Q to activate the course plotting menu. Tha following options are 

available: 

A. Begin normal course recording. This starts recording your course in a 
coarse resolution mode: 400-mile range, 5 seconds/sample, 75 minutes 
of recording time, This recording mode should be used for navigational! 
course recording. After selacting this option press E to return to flight 
mode. Course recording will begin from your current posilion. 

B. Display course plot. This turns on the course plotter (the smoke trails). 

After selecting this option, press E to return to flight mode. The “smoke 

tral’ will be suspended In the sky (usually In back of you if you Just 

finished flying and recording a course). Use radar view to find the trail. 

From thls point on, think of the smoke trallas anitemin the scenery and 

view It accordingly. Fly around Il, use side or rear views, use radar, or go 

Into slaw mode to view It from the angle you prefer. 

Begin precision recording. This option Is the same as option A, but the | 

sampling rate Is higher, and the recording scale Is finer: 25-mile range, 

1-sample/second, 15 minutes of recording time. Use this mode to record 
landing approaches and aerobatics to gel a precise record of the aircraft's 
flight path, : 
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DO. Tum off course plotter. This option tums the “smoke tralls’ off. The 
course Is still stored In memory, however, and option B canbe selected 
later to view the course again, ry 


° ‘ 
NOTE: Selecting ellher course recording mode (option A or C) erases allold 
course Information and starts recording a new course In memory, 
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Environmental Factors 


e d ’ 
The FS2 simulates afew of the external environmental conditions that affect 
flying the most, These factors fall Into three categories: time, weather, and 
random events, 


Season and Time of Day 


The seasons (winter, spring, summer, and fall) each present thelr own unique 
flying problems. Winter brings startup problems while summer brings hot 

humld days (hatIncrease density allitude and decrease lif resulting In longer 
takeoffs. A few of these characteristics are programmed Into the simulator, 


Setting the Season é 


The season Is determined by the season varlable that can be accessed 
using tho odltor. Move the edil arrow lo the SEASON paramoter and set itto 
1, 2,3, or 4, | 
1 = Winter 

2 = Spring 

3 = Summer 

4=Fal 

The FS2 operates In three distinct visual flight periods: day, dusk/dawn, and 
night. The visual fllght period Is selected automatically based on the time of 
day. ; 

A digital clock on the Instrument panel Indicates the current time, The Aour 
and minute varlables delermine the time and can be accessed using Ihe 
editor system. The clock Is a 24-hour clock to allow consideration of AM and 
PM tImes. 


* The visual mode switch-over transition times are: : : 


Night Dawn. Day * Dusk 

to to to {0 
Season Dawn Day Ousk Night 
Winter 7:00 7:30 17:00 17:30 
Spring 6:00 6:30 19:00 19:30 
Summer 5:00 .. §:30 21:00 21:30 
Fall 6:00 6:30 : 19:00 19:30 
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Weather — Clouds, Winds, and Turbulence 


The FS2 simulator has afew controllable weather factors. These will now be. 


doscribed. 
ah 


Clouds 


Two layers of clouds ara simulated. Those layers can be turnod on and off 
using the edilor system. Tho bottom and lop allitudes of these two solld 
Cloud layers must be set, Setting the lop and bottom to an allilude of zero 


feet turns tho layor off, Both cloud layors may bo turnod on simultaneously, 


An altitude gap mus! exist between the layers. This makes It possible to fly 
between layers of clouds. 


Surface Wind 


Te wind at airport elevation can be set using the edltor systam, Wind 
direclion and speed must be specified. Wind spoed Is limited to 100 knots, 


Winds Aloft 


Winds at three user-defined allitude rangos (above ground level) are 
adjustable using tho editor system. Wind direction and speed must be 
Specified. Wind speed Is limited to 99 knots. 


Turbulence 


A turbulence factor of from 0 to 9 canbe added to winds at any wind level 
Simply multiply the turbulence factor by 100 and add It to the wind speed, 
For example, to seta wind speed of 37 knols and turbulence factor 4, setthe 
wind speed to 437 using the editor system. 


Turbulence Effect 
value 
0 no turbulence 
1-4 lightturbulence 
§-6 moderate turbulence 
7-9 Severe turbulence 


Nola: Odd turbulence values Include up and downdratts, Even turbulence 
Values Just "bounce you around.’ 
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Advanced Flight Techniques 


There aro a faw maneuvers and advanced manouvers thal you can cerorm 
In coordinated flight, and even more thal:can be done in uncoord:na'ed 
Hight. A few of these maneuvers now will be examined. — 


Maneuvers and Advanced Maneuvers 


Maneuvers fall Into two broad categories: those thal make savere demands 
on tho alrcralt and put It Into unusual attitudos (such as barrel rolls, spins, 
and loops), and those that use normal flight attitudes but require skill, 
thought and precision (such as flying a rectangular course in a wind, turns 
about a polnt, and elghts along a road or around pylons in a wind). Both 
types of maneuvers are fun, challenging, and help build skills that are useful! 
In everyday and emergency situations. 


The FS2Is capable of most maneuvers and advanced maneuvers, There 
are enough ground reference points to perform ground-relerance 
maneuvers, and the simulated alrcraft has the power and airframe strength 
to do maximum performance flight maneuvers. The edilor canbe used lo sal 
the wind speed and direction to any velocity and angle thereby adding 
challenge to ground reference maneuvers. The view selector can be used 
to view the ground reference points while making turns, bul when using this 
foalure, make sure fo remember which view direclion is selected, and 
always revert to the front view before going on to other flight tasks. 


A good student flight manual such as the Flight Training Handbook, pubilca- 
tlon AC 61-21A (1980 revision) put out by the Federal Aviation Administration 
can be consulted for detalls on how to perform the following maneuvers: 


1, Turns In the wind, 

2. “S" turns across a road, 

3. Tums around apoint, . 

4, Elghts along and across a road. 
5. Elghts around and on pylons. 
6. Line of sight to pylons. 


Theso maneuvers can be perormed satisfactorily In auto-coordinated 
mode as well as coordinated mode. 


Many stalls can also be performed In both filght modes. 
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‘Uncoordinated Filght 


Tha editor can bo used to disable Sulo-coordinated Ilight and make tho f 
ailerons and ruddor work Indopendenlly. With 8uUlO-coordination disablod It 
Is up fo the pilot lo coordinato lurns using the silp/skid Indicator, Ifyou area 
pilot, your training has Includod Sllp and skid procedures, turn coordination 
methods and warnings that tell you the dangers of uncoordinated flight 
attitudes. No further explanations are needed. New pllols, however, may 
wonder why anyone would everwan! lo fly without auto-coordination (which 
Is available In partial form on some modern alrcralt, and even some older 
models such as the Wright brothers’ alrcralt), A few good uses for 
UNCOOTCinalad flight will now be presented, 


As stated earller, an alrcrattls In coordinated flight when Its longitudinal! axis 
Is parallel to tha direction of flight through the alr surrounding It. Coordinated 
flight Is the safost Hight attitude, The alrcratt Is usually In Its bos! 
aerodynamic position when [lying !n a coordinated altitude — flying rolatively 
Straight through the air (as opposed lo flylng through air sideways or Slightly 
Sideways with alr battering one side of the aircraft leaving one wing In an 
airflow shadow). 


Alrplanes turn by banking that occurs when you apply allerons, While In a 
bank, your wing's lilting force (which normally points straight up In straight 
flight) points at (he bank angle. Some of the force Is distributed inthe upward 
direction as usual, but the remaining force (or component of the vector) 
points sideways. It's thls side force that causes the alrcraft lo start Its turn, or 
al least to start moving slightly sideways through the alr, Incidentally, the 
lilting force Is reduced In the bank (some of the vector results In slde-force) 
and this Is why tho alrcratt lends {0 lose altitude In a bank, 


Once the alrcratt starts lying slightly sideways, It Is In uncoordinated flight, 
This Is where the rudder comes In, The rudder Is used to yaw the plane 
(cause It to rotate about Its vertical axis, from side to side). If the plane Is 
flying slightly sideways due to Its bank angle, the rudder can be used to 
Straighten the plane out agaln relative to the sideways oncoming wind. 
When rudderls applied, the flight becomes coordinaled again as the alrcraft 
Is yawed, The yaw results In a change In heading. The alrcratt turns, 


Rudder and aileron are applied together when entering the turn to keep the 
plane in coordinated flight. The silp/skld Indicator ball remains centered to 
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Indicate that the alrcraft Is coordinated. I! the ballis to the right of center, 
more right rudder Is needed. Similarly, when the ball is to the left of center, 
more loft rudder ls needed. cae oe 


A plane that has {oo little rudder appited files through ne gir slightly 
sideways. This Is known as a siip. If alleron only Is applied, a shp resu S. 
With the rudder stralght and only alleron applied, ihe aircraft na still turn. 
Alrplanes have good aerodynamics and like to point ig the win: SO oe 
‘plane will “wealher-vane’ Its way around lo anew heading to align itself wil 
the flight path and oncoming wind, The result Is an uncoordinated ide 
There are no good reasons for performing uncoordinated turns and it's a 


bad habil to get Into. 


A bit of REVERSE rudder can be applied In a slip to keep the plane ner 
wealher-vaning around. This Is where a slip begins to become useful. H right 
alloron and left rudder are appllod, the alrcralt banks to the right and thus 
starts moving to the right. The reverse rudder keeps the plane from yawing 
to a new heading so the plane's body stays lined-up with a Straight Hight 
path. This technique can be used to move the plane fo the left or right wilhoul! 
changing heading. If you happen to be on final approach and are 30 feel 
from the runway’s center, a slight slip can be entered lo move you over 30 
foet while your plane remains pointing In the runway's direction. 


Slips become even more uselul when performing crosswind landings. As 
mentlonad earlier, you must land with your alrplane Pointing stngigm down 
the runway. If you land ata slight angle (In a “crab”) your wheels will try to 
throw tho plane off the runway, When landing In a crosswind, however, you 
must fly ala slight crab angle to compensate for the crosswind and keep you 
from drifting away from the runway, There are three ways to land Ina 
crosswind. You can make your approach with a crab angie and al the Jas! 
Instant before you touch down “kick It out’ of the crab angle. This can be 
qulle dangerous and requires considerable skillto do correcily. The second 
way Is toland onglare Ice Ina crab angle. Your wheels will simply slide down 
the runway sideways (hardly a practical solution, but known to werk), The 
practical solution which ls most commonly used Is to use the slip. The 
alrcraft can be kept aligned with (parallel to) the runway using rudder, and 
allerons can be used to Increase bank to the point where the alrplane Is 
flying sideways at Just the right rate to compensate for the crosswind. The 
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slipcanbeholdalltho way dovn to the landing. This, of COUrS6, MBaNs you 


will land In a bank on one whee!, There Is nothing wrong with thal. Landing 
on one whoal Is part of the crosswind landing technique, ~- 


extensively on older planes, especially those without flaps. A slip used to 
move the plane sideways as In a crosswind landing Is known as 8 sida slip 
while a slip used to Clssipate altitude without Increasing alrspeed isa . 
forward Slip, 


Slips, like any uncoordinated flight, pul the alrcraft Ina bad aerodynamie 
configuration and can thus be dangerous. It's good to gota feel for what the 
Sircraft is capable of by practicing crossed contro! Stalls at high altitudes, tn 
(his maneuver, you Intentlonally enter a severe silp or skid until the plane 
Stalls, | 


When more alloron than rudder ls used, a slp results. When more rudder 
than aileron Is used, a skid ls produced. Skids are of Iittlo use and gre quite 
Cangerous because thay tend to cause the Inner wing to stall thereby putting 
you into a spinorspiralinthe dlrectlon of your current bank. Severe slips can 
also stall a wing but they tend to bank you In the opposite direction which 
tends to correct the problem. A skid Immediately increases (he problem and 
canrollyou so fast thal the bank may be vertical or past vertical before lt can 
be stopped. 


Instrument Flight 


The FS2simulatorhas enough Instrumentation, and the “world? has enough 
VORs, alrports, ILS Systems, marker beacons, and NOBs to practice IFR 
flight and approaches. Instruments Include two NAV radios and VOR 
Indicators, glide-slope Indicator, ADF recelver and bearing Indicator, OME, 
and Inner marker, middle marker, and outer marker lights, 


The subject of Instrument Bpproach techniques Is outside the scope of this 
manual. If you are not an Instrument-rated pilot, dotalls of Instrumont 
approaches and flying can be found In tralning manuals such as Instrument 
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Flylng by Richard L, Taylor (Macmillan Publishing Co., Inc. 1978), Thea FS2 
Filght Simulator Is a good ald In getting famillar with Instrument approaches 
and nicely supplements a tralning manual, * 


Instrument approaches are avaliable at many of the 80 airports. Approach 
Information that Includes approach-In-use, locallzer frequency, and other 


_ relevant Ilems can be heard by tuning-In ATIS on the COM radio (ATIS 


frequencies appear on the charts), This Information scrolls across the 
screen above the 3D display at a rate that can be set using the editor, The 
ATIS Information Is a combination of Information that would normally be 
given by ATIS, approach control, tower, and approach plates. Ifno ATIS Is 
avallable at the alrport, tune In the Indicated common traffic advisory- 
frequency, 

Instrument approach alds (ILS, beacons, etc.) are patemed after 
approaches found In United States Government Instrument Approach 
Procedures (standard approach plates), These approach plates can ald you 
In practicing approaches. . 

Only a few ILS approaches are Included In the supplied alrports. See the 
area charts and any update sheels to determine which approaches are 
avallable. Also, check ATIS at the desired alrport lo determine available ILS 
and frequency, 

More extensive Instrument approaches are provided on Individual scenery 


disks. 
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Playing “Worla War! Aco” 


WW ! Ace Is a 30 aorlal battle game that Involves bombing runs and. 
dog-fights with tho computer-controlled enemy. Figure 18 shows thé battle 
afoa and Its fealuros., 


Starting the Game 


To start the game, lIrst go Into the editor and se! lhe varlable EUROPE 1917 Io 
one. This switches to the battle field shown In F Ig. 18. Reenter the flight mode 
(press E). You will be sitting on the runway of airbase 2. You are fueled, | 
armed, and ready lo go. A truce Is In effect and hostilities won't begin untill 
you declare war by pressing the W key, You can therefore go-on a scouting 
mission to look over the enemy's territory. Youneedn'tbe at your alrbase to 
declare war, and may find It more strategic to be elsewhere when dolng so, 


Goal 


The enemy occuples the territory west of the river, They have established 
two alrbases, a fuel depot for each, and a few factories. Your commander 
. has Instructed you to bomb the fuel depots and factories, 


| 


Enemy Torrh ory ~<———o~ Fri¢ ndly Terrtiery 





Figure 18. WWliAce Battleground 
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Your mission, however, ls complicated by sx enemy fighters stationed at the 
alrbases. These fighters will protect the fue! depots and factorios. Your 


mission ls to shoot down as many enemy fightors as possible and bomb the 


targets. 


Fighting the Fighters 
The basic way of fighting a fighter Is to get close to one, point straight at It, 


. and fire your machine guns. Figure 19 shows your armament controls. The 


SPACE BAR Is the gun trigger and rapid bursts of many shots are needed 
to be effective. You have a probabilistic chance of hitting an enemy if he Is 
within your gun's sights and range, but the distance you must be from the 
enemy decreases rapidly as the enamy moves fo the sides of the sight$. Tha 
guns have good straight range, but poor side range. 


Doclere war Wee repert 
Drep s bomb 


Mochine gune when olrborme (br otes on the ground] 


Note: Joystick pueh butions elo fire mochine guns. 


Figure 19. WWIAce Armament Controls 
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Evory enemy fighter has a difforent llyIng technique, The enomy pllots have 
Orders to Intorcept any Invader, but each fighter pllot hag differant 
Instructions concerning when to launch &nd when Io return back td base, 
Tho pllots are of different Sk levels, Some take a long tlme to successfully 
hit you, while the Aces are very proficient and score quickly, 


Fighter planes as well aspllots are diHerent from one another, There are two 
fast, rugged, fighters with unrellable gUNS, One plane with 900d speed and 
manéuverablility, one reliable fighter with average speed, maneuverabllity 

and guns, and two super fighters, These planes allhave dilferentclimbrates 
8nd crulse performance, Count on the Aces to be In the best planes, 


Fighter Mode Instrumentation — 


The Instrument Panol ls augmented with fighter alrcratt Instrumontation 
whenplaying WWI Ace. The multipurpose Instrument panel 87ea (the radio 


Slatus messages Indicating Important war @vents, 


Using Radar 


World War | aircraht had No radar, but the FS2 does. This radar ls avallable 
focompensate for viewing restrictions of the 3D screen, Tho radar picks up 

enemles around you, Tho smal! Plane Ia tho contor Of tho radar represents 
your position and Orlentatlon, and enemy alrcralt are foprosentod by dots on 
(he screen, This radar has approximately a 1-mile radius range, 


This Is a 30 radar sysiem, Alrcratt dots are color-coded to Indicate thelr 


aliltude: eS ~ 
Color Meaning: iiciiae 
Orange Enemy below you : 


White Enemy within 100 feet of your altitude 
Blue Enemy above you 
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BombIng 


The fuel depots and factories are the largets. Thera ls only one load o five 
bombs soyoucan destroy amaximum of five targets per mission, Refueling 
at base 1 automatically reloads new bombs. Base 2 Only has fuel. 


The downward view Includes a bomb sightin war mode. This Is used to alm 
at the target. The X key drops a single bomb. 


Getting Shot Down 


The enemy can shoot you down, Every hil that the enemy gets degrades the 
performance of your alrcralt, Note that a shooting enemy doesn't if 
necessarily score. Hits depend on the enemy pilot's skill level If your'alrcra 
Is damaged (acting strangely, loosing fuel, or oll pressure dropping), try to 
make It back fo the base for repairs and refueling. . 


Becoming an Ace 
You must down al least five enemy alrcratt to become.an Ace, Extra points 
will bring you other honors. Points are Issued as follows: 


Points Actlon 


1 Downing an enemy aircraft (depending onaircraft and 
| damage Inllicted). 

20 Bombing a factory. 

10 Destroying a fuel depot. 


There are only 6 enemy fighters spread between the two enemy alrbases. 
Enemy alrcraft are replaced while you are al your base. 
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; Appendix 1 
Alrcraft Specifications 


The FS2 Is designed to simulate the performance characteristics of a Pipa: 
Cherokee Archer {1 PA-28-181, 


Alrcraft Profile and Dimensions: 





Additlonal Dimensions 


WVINGPATOR cafe is. oes oe han hi Sele oral ouaciah tet Wire eau vile of wt 170 sq. ft 
Minlmum turning radlus 9 WG) Wale alas p oiw 54h Hm sides ok aati 
Englne phy 
WYO ated oli es -.«. Single engine Lycoming 0-360-A4A four-cylinder, 
dlrect-drive, horlzontally opposed, alr cooled 
NBISSIO ISEB WE i, sis walerowibcacioesh nisuirrias.: 180 
Rated speed (rpm) ahi Wi eisinlgebplenal ia din | Woe ini des 64d ane dois S900 
Displacement (cu, In.) w var al om: Wa teletunlgh pw esd G on 361.0 
Propeller Prat 
Whe 44. One Sensenich 76EM 
© eeeee 8 ee eeesageos 8S5-0-62, 

Number of blades oe ee ee ye ee eee es er 
Diameter , ew eee EERE TENOR Rew RaN Tws De eWwon a Kix. POIOENES 
Landing Gear 7 
ba a Ona erga Terteeereecvecccces J-wheal tricycle, non-retractable 

round steering ....,..... seeees Rudder pedal controlled nose wheel 
Fuel and Oll 
Fuel CODBCMNY. 4s cwevwicaies $36 Bw 
Usable ual 2 sssnetabolenentycc ty aan 
Fuel Grade BR Rew wy gle reeeveeeees Aviation 100/130 octane Green 
CUCEDAONY cs iu bn ucew ia ads St ts ee 8 quarts 
Welghts - 


' Standard BIMPlY WEIGH . «10 ne asd den 1416 Ibs, (Including unusable fuel, 
full operating fluids a 

Maximum useful load .4.....scseecueeces.... ; edta. 

Maxlmum takeoff WOIQHT , .stsexva ven ew 2550 Ibs, normal, 2130 Ibs, ulllity 


MaxImum landing WEIGH! i600 seesaw SS50 lbs. normal, 2130 Ibs, utlllty 


Specific Loadings | 

Wing loading M4 sate 
"pM BORED Pea T idee aiwew 15,0 18e, er 8 ft 

POIIGOLD srs wily died eonmeieinnreaecases., (eat peer 
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Appendix 2 
Alrcraft Characteristics ‘ 
. 
AlrspeedUmitations | KIAS KCAS 
(Indicated alrspeed = (calibrated airspeed 
In knots) in knots) | 
Never exceed speed Vne 154 148 
Do not exceed In any operation, : 
Maximum structural crulsing 
speed Vno 125 121 
Do nol exceed thls speed except 
In smooth alr; then only with caution. : 
Design maneuvering speed Va , 
(M2550 Ibs, 113 114 
(2) 1634 Ibs, 89 | 
Do not make full or abrupt control : 
movements above this speed. 
Maximum flaps extended speed Vie 102 100 
Do not exceed this speed with 
flaps extended. 
Fiight Load Factors 
Positive load factor maximum 3.8G normal 4.4G utility 
Negative load factor maximum No Inverled maneuvers approved 
Alrspeeds for Safe Operation ' i 
Best rate of climb speed 76KIAS $ 
Bast angle of climb speed 64 KIAS t 
Turbulent alr operating speed 113 KIAS i 
Maximumflapspeed 102 KIAS 
Landing final approach speed 
(flaps40 degrees) 6B KIAS 4 
Maximum demonstrated 
crosswind velocity a 


* ’ eh 
ws 
+ wie ? = - 
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Goners! Porformance 

Max rato of climb @sea level . ceevees 205 fom 
Service ceiling ...... coeevecveces 13,050 ff, 
Crulse, 75% power @8000K .. esocsee 129 Ks, 
Range al 55% power, 45 min reserve ., 670 nm 


Stall speod (at G.W. » power off” 
JOl8) :\c)) ie coe ceereccvevesee ADKIAS 





fe 
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Appendix 3 
Program Specifications 


The Design Team: 3 
Bruce Artwick Concepts, system design, simulation, graphics 
drivers, control panel design, disk overlay 
structures, documentation, Gatapase design, 


editor system. 
Charles Guy Graphics drivers, gauge movements, database 
design 
DavidDenhan “°Unidisk’ Disk I/O system, wargame ApS 
Stu Moment Database design, documentation, 


aeronaullcal advice. 
Production Coordination was by Norm Olsen and Bob Chapdu.. 


Program Size: Core System 32K 


Screen Memory 16K (8K x 2 double buffered) 
_ Extended Core 16K * 


Projection Rate: 2 to 6 frames/second, 

Language: 6502 assembly language. 

Internal Mathematics: 8,16, and 32-bit Integer. 

System Structure: 8-way time-silced executive with software-emulated 


” real-time Interrupt system. 


Development System: SubLOGIC 8088/Z80 DEVELOPMENT SYSTEM 1 
using a TOL 280 macro assembler with SubLOGIC’s 6502 preamble, 
SubLOGIC Uniplx graphics editor, Unibug debugger, and Unimap pli 
designer. 

Developed: March lo December 1983 at SubLOGIC Pasericn slabs In 
Champalgn, Iilinols. Large portions of thls program were derived from 
SubLOGIC's A2-30Z graphics package, A2-FS1 fight simulator, 18-FS1 
flight simulator driver (also used In Microsoft Flight Simulator) and CM-PB1 
Night Mission Pinball. 


éy 
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We constantly Improve-our flight simulation products and appreciate 
feedback regarding flight portlormance, scenery, and bugs. Our top priority 
at the momont is building up a large collection of scenery disks. Sectional 
terminal area, and world alr charts are used lor overall design, and aerial 
pholographs (many from postcards) are used to construct landmark 
buildings and city scenery. If you have any short comments regarding the 
flight simulator, please send theron a picture postcard of your area 
(preferrably one with an aerial view), 
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Appendix 4 
Interesting Topographical Foatures 


See enclosed sheet for current listing gf topographic details. 


87 


AREA 


m . site peng tye ede 
“Chicago 


Kankakee 
Seattle 


Los Angeles 
New York 


Champaign 


‘ar Game 


be, Si 


APPENDIX 4 
INTERESTING TOPOGRAPHICAL FEATURES 


FEATURE 


ines essen ERS Li ee EN SPT RESP “SS ae cao aera AN dg tnd anirgsBatinjon! + 
Ww 


: pilaf Mire tien oe od ae 
er. John Hancock Building, IS7 highway to 


ears To 
Champaign 


Kankakee river 


2 AD Sartre iy Datlge Nps feet MS: Smeg Fp eee SY eRe? 


Space needle, Lake Washington, Lake Sammamish, Mercer 


Islan 


Mercer Island and Evergreen Point Floating Bridges, 


d 
1405, IS down to Tacoma, Mt. Rainier 


Highway system including ae Santa Monica, Harbor, and 


Ventura Freeways, Marina del Rey, 


Mountains. 


anta Monica and Santa Ana 


Manhattan Island, World Trade Center (twin towers with hidden 


surface elimination) 
Manhattan Bridge 


North of Cham 


» Empire State Building, Statue of Liberty, 


paign during non-summer seasons, a “Snow Grid" 


ground texturing system is activated. 


Two solid shaded mountain ran es with hidden surface 


elimination, Snow ca 
airbase that you can 


d 
sn 


mountain peak, 3D hangar at main 
into. 
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Indox 
Demo flight 14 

ANF 20,35,49.65 Dihodral offocts 43 Ss 
Acrobatics 71 Olsk moda save 52 Mi 
Alloron 22,42,72 Olvos 42 
Altspood Indicator 13,18 OME 20,64 
Alliinotor 16,36 Dog fights 77 
Approach Spood 43 Dusk 69 


Aslilicial horizon 13,16 

ATIS 20 

Alliludo Indicator 13,16 

Ball gauge 13 

Bank 22,24 

Beacons (alrport) 64 

Beacons (marker) 19 

Bombing 77,79 

Booling 11 

Boot (reboot) 36 

Boston §5 

DBrakos 32 

Carb heat 19,33 

Check list 40 

Champaign 55 

Chicago 55 

Climbing 41 

Clock 18,69 

Clouds 48,70 

Compass (gyro), sea heading Indicator 

Compass (magnetic) 18 

Control keypresses 30,31,23,24,25, 
27,28,56 , 

Course plotting 67 

COM radio 19,29,34 

Controls 21 

Control yoke 21,23 

Control stick 21 

Coordinatos 47 

Coordination 42,72" 

Copying modes 52 

Custom modos 45 

Crab angle 73 

Crashing 12 

Dawn 69 


Euilor systom 45,54 
Elevator trim 32 
Elovalors 25,26,41,42 
Engine controls 33 
Engino gauges 19 
Environmental effects 69 
FAA requirements 9,13 
Flaps 22,3242 

Flight training 9 

Fuel tank selector 33 
Fuol management 33 
Game 76 

Glides 42 

Gilde slope 18 

Gauges 19 

Guns 77 

Heading Indicator 13,36 
IFR 13,38,74 

ILS 75 

Instrument flight 74 
Instrument panel 14 
Joystick 10,26,49 
Joystick calibration 26 
Landing 43 

Level filght 41 

Lights 36,18,29 

Loops 71 

Los Angeles 55 
Magnelos 18,33 
Maneuvors 71 


- Manuals 9 


Maps 9 
Marker beacons 19 
Micro-adjustablo elovators 26 


Mixtura control 33 
Modos 49 
Modo load/save 52 
Navigation 55 
NAV radio 19,29,34 
Now York 55 ; 
Ornnl-boarlng Indicator 18,34 
Pauso 36 
Pitch 22,25 
Plotting 67 
Praset modes 52 
Program spocifications 85 
Radios 19,29,34 
Radar 35,78 
Reality effects 46 
Reboot 36 
Relorenco card 30,31 
Rofualing 44 
Rogulations 9 
Roliability 49 
Repeat Key 37 
Rosel 36 
Rolls 71 
Rudder 23,26,42,72 
Rudder pedals 23,26. 
Running the program 10 
Runway numbers 38 
Saving modes to disk 52 
Score 79 
Seasons 48,69 
Seatilo 55 
Skids 73 | 
Slip/skid Indicator, sea turn coordinator 
Slew 46,55,58 
Sips 73 
Sound 46 
Specifications 81 
Spoeds 82 
Spins 71 
Stalls 71 
Sunrise 69 
Sunsol 69 
Surlaco winds 70 
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Systom requirements 10 
Taxling 39 
Takeoll 40 
30 display 13 

Throtilo 23,28,42,41 
Time 48,69 
Transponder 29,35 
Turbulonce 70 

Turn coordinator 13,17 
Turns 42 

Tutorial 11,38 
Uncoordinated Mght72 
User mode library 49. 
VFR 13,38 

Vertical speed Indicator 13,18 
View selector 13,35 

VOR 29,35,57-64 

War game 47,76 

Weather 70 

Wind 48 

Wind (magnetic vs true) 49 
Winds aloft 70 

World War! ace 79 
Xpnder, see transponder 
Yaw 22,27 

Yoke 21,23 






CM-FS2-FLiGHT REFERENCE CARD 





ese nie 
r Cy 3 
aaa ealeak e . ) = more 


i 6 
@f cut j= full 
Belek | ( = cut 
ELEVATORS / 
. 
YOKE 


THROTTLE 
eg chal he RUDDER 


Gai 


CAMB HEAT — ctrii (fis lor tee) toggles carb heaton and off, 


MAGNETOS —ctriM, 1of 
ctrl M, 2 right 
ciel M, Vielt 
cis! M, 4 beth 
ctrl M, $ stert 


MIXTURE — ctrtM, < fulllean {lean cutel) 
ctrl, > elch (peeper fight mixtuce) 


FUEL TANK SELECT — ctrl F, < left tenk 
ctrl F, > right teak 





COM RADIO > incroave high dighs (<<< fer Secroose} 
etd C) >>> tncrecselow digits 
NAY RADIO—ctdN.1 select NAV $ fer hequency chenges 
; ctetN,2 select NAV? 
ctriN, >>> Increase high digits on selected NAVradio[<<< ler decrease] 
ctrl N, eli, >>> Increasetew digits 
1 ADF— ctrl A, >>> ctri A 1,2. e¢ 3 times te colect digits t, 2, or 3 
4 VORS OBS—cwtV,1 select VORO8S 1 
cwlV,2 select VOR OBS? 
ctrl V, >>> Ineroese bearing (<<< fordecreste} 


TRANSPONDER — press ctrt T one, twe, three, o¢ four times ts opldty} to select digits 1,2, 3. or 4 
ctrlT, >>> Ilncreece digit (<<< fer decrecse} 
note: ctri X ls treated se ctriY 


Te Select View 
front-6.7 
fear-§ B 
lett — 5F 


trader telecd — 4 


NOTE: 
VIEW TA % heys revert Butemeticety te ale- 
SELECTOR Vy N craft control keys otter view 
selectlon 


ctriL—Iights E~golnto edit mode 
ctrl B—altim adjust 

ctrl Z~save mode library to disk 
ctrl X—read mode library from disk 












RADAR 


(JIG 


3-0 view select § 
radersoemin.4@ > >> 
federt ze0m evi — @cece 








P. ~ pause (toggles between pause and run} 
ctrlO—hoading indicator adjust + —-read mode fram library (reset simuletor} 


—Savecurrent flight parameters to mode library 
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SubLOGIC Media Policy 


SubLOGIC Corporation warrants all media fora perlod of 6 months from the 
dalo of purchase, Wo will replace &ny modla that are out of warranty’al a 
minimal charge,° SUDLOGIC will extend this replacement Service fora 
perlod of not less than 10 years after purchase, 


l! you wish to return defective cassettes or disks, please return fhe medla 
only, | 


We have established an efficient and Very fast repalr/replacement system 
which promises long run benellts to you, Returning the manuals will” 
complicate the system and will ralse shipping costs, 


“Example: replacement charges on October 1, 1983, $5.00 for a disk — $4.00 for a cassette 
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About the Author 


Bruce Artwick has been dasigning microcomputer software since 1977. Hig 
first Filght Simulator Program for the Apple Il was releasedin1979 ata lime 
when Ihe typical system configuration for that machine consisted of 16K 
memory, Integer BASIC, 3-color hi-res graphics, and a cassete program 
loader. Working within these limitations, Filght Slmulator was (and 
remains) 8 Classic in both design and execullon, a program that set the 
Standard for all that was to follow, 


. Some ofthe 3D animation routines Bruce used Inthe developmentof Flight 


S!mulator later found thelr way Into his A2-301 Graphics Package, a 
collection of programs for the creation and manipulation of 30 images. An 
enhanced A2-3D2 version came out In 1981 totake advantage o! the Apple 
ll plus’s Increased capabilltley, 

Bruce's reputation as a master of microcomputer simulation grew with the 
release of Night Mission Pinball in 1982. A programming lour de force tha! 
recreates the iook and feel of a real pinball table down to the fines! datail, 
Night Misslon offers ten different play modes, each completely 
user-adjustable. The game's thame Is based on a WWII night bombing run. 


Filght Stmulator II, Bruce's newas! creation, once again sels new 
S{andards In sophistication for a new generation of microcomputers. The 
program graphically places you In the pilot's seat of amodorn SiNgle-engine 
alrcraft wilh complete Instrumentation and full color out-the-window view. 


